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“De boa com o intestino neurogênico”:  
a report on technological innovation based on design thinking

“De boa com o intestino neurogênico”:  
um relato de inovação tecnológica baseado no design thinking

ABSTRACT
Objective: To describe the processes used to develop the prototype of a pro-
gram for support and assistance to parents (entitled “De boa com o intestino 
neurogênico”) applicable to intestinal rehabilitation in the pediatric population 
using transanal irrigation. Methods: This report on technological innovation 
uses the design thinking approach to develop a prototype digital educational 
technology for neurogenic bowel management. This represents a process and 
a product created as part of a Master’s in Nursing program. Results: The 
prototype development followed the stages of design thinking: empathy, im-
mersion, ideation, and prototyping. A toolkit was developed to support parents 
of children with neurogenic bowel dysfunction using transanal irrigation. Con-
clusion: The design thinking approach and methodology expanded the horizon 
of care interventions by focusing on families. An innovative solution based on 
empathy, collaboration, and experimentation was proposed.
Descriptors: User-Centered Design; Neurogenic Bowel; Technological Develo-
pment and Innovation Projects.

RESUMO
Objetivo: Descrever os processos usados para desenvolver o protótipo de um 
programa para suporte e apoio aos pais (denominado ”De boa com o intestino 
neurogênico”) com aplicabilidade na reabilitação intestinal na população pedi-
átrica em uso de irrigação transanal. Método: Trata-se de um relato de inova-
ção tecnológica no qual a abordagem design thinking foi usada para desenvol-
vimento do protótipo de tecnologia educativa digital para manejo do intestino 
neurogênico, como um processo e produto desenvolvido em um curso de Mes-
trado em Enfermagem. Resultados: O desenvolvimento do protótipo seguiu 
as etapas do design thinking: empatia, imersão, ideação e prototipagem. Foi 
criado o kit de ferramentas que apoiará pais de crianças com disfunção intesti-
nal neurogênica em uso da irrigação transanal. Conclusão: O design thinking 
como abordagem e metodologia permitiu ampliar o horizonte das intervenções 
de enfermagem, focando nas famílias, propondo uma solução inovadora com 
base na empatia, colaboração e experimentação.
Descritores: Design Centrado no Usuário; Intestino Neurogênico; Projetos de 
Desenvolvimento Tecnológico e Inovação.

INTRODUCTION
Dealing with complex human health issues is inherent to nursing. To 
provide quality care, technological innovation has historically been 
embedded in nursing practice, both as a product and a process. One 
notable example dates back to the 1950s and 1960s when nurse 
Bessie Blount Griffin developed an electronic system for people with 
self-feeding limitations(1).
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With the challenges of providing quality care 
and reducing costs, digital health plays a pro-
minent role in technological innovation. Des-
pite the resistance of some nurses to the digi-
tal realm, nursing is urgently needed to play 
a more significant role in driving technological 
innovation in healthcare(2).
Within this scenario, design thinking (DT) 
emerges as a means to foster innovation(3,4). 
DT involves a process of idea generation to 
address complex problems through an un-
derstanding of user wants and needs. This is 
achieved through rapid, action-oriented pro-
totyping of solutions(2,5).
The design field originated with conceptua-
lizing and creating material objects and has 
evolved to encompass crafting experiences. 
DT has been applied in various healthcare set-
tings and conditions, although its application 
can vary. It can lead to usable, acceptable, 
and effective interventions, with an increa-
sed focus on the needs of patients and care-
givers(4). In healthcare, DT is human-cente-
red(2,5), inspired by humanistic and empathetic 
values, and aims to ensure the quality of ser-
vices and products. It affirms respect for the 
customer profile(6).
Therefore, DT is an approach that can be used 
to find solutions that promote improved care 
in the context of advanced practice nursing 
in uropediatrics. In the current study, the 
context in which DT will be the tool for tech-
nological innovation is managing neurogenic 
bowel dysfunction in the pediatric population.
Neurogenic bowel dysfunction is characterized 
by gastrointestinal and anorectal dysfunction 
that can result in varying degrees of constipa-
tion and fecal incontinence (FI). In the pedia-
tric population, it is primarily associated with 
congenital malformations, particularly spina 
bifida, anorectal malformations, and acqui-
red injuries such as spinal cord trauma. These 
conditions are associated with gastrointestinal 
symptoms such as abdominal pain and disten-
tion, anorectal complications, and a negative 
impact on bladder dysfunction(7-9). In addi-
tion, regardless of the amount or frequency 
of fecal loss, incontinence can cause sadness 
and embarrassment, affecting the child’s so-
cial relationships, self-esteem, independence, 
and overall quality of life(7,8,10,11). The negative 
impact extends to the family, with half of pa-

rents of children with spina bifida citing FI as 
their primary caregiving concern(7).
Bowel rehabilitation is suggested to treat 
constipation, achieve social bowel continence, 
and promote independence to manage neuro-
genic bowel dysfunction(7,8,12,14).
Studies show that a proactive and systematic 
approach can lead to a more functional lifes-
tyle and that satisfactory bowel management 
improves the quality of life(7,12,14). Treatment 
should be approached with interventions ran-
ging from less to more invasive, tailored to 
the patient’s mobility, cognitive abilities, and 
social circumstances, focusing on the patient 
and their family (7,8,12,14). This is a significant 
challenge for the healthcare team.
For more than 20 years, studies have shown 
that transanal irrigation (TAI) is a safe and 
effective method for cases that are refractory 
to initial bowel management approaches such 
as dietary management, biofeedback training, 
anorectal stimulation maneuvers, and the use 
of laxatives(12-14). TAI allows the primary ca-
regiver to insert a rectal catheter with an in-
flatable balloon or cone device into the child’s 
rectum, through which they administer an 
irrigation solution to promote regular bowel 
movements(12-15). This is usually done in the 
home environment daily or on alternate days, 
depending on the child’s needs(13,14). While va-
rious devices are available for TAI, these de-
vices are not approved in Brazil, necessitating 
treatment with a colostomy irrigation kit(13,15). 
This kit consists of a flexible cone with an 
extension tube and a transparent bag with a 
capacity of 2000 mL, equipped with an inte-
grated thermometer. This system has been 
mentioned in international(12,13,14,16) articles 
and national literature(15) as a safe, effective 
device for TAI.
Studies often evaluate clinical outcomes and 
their impact on quality of life. However, only 
some studies focus on the patient and family 
experience and how to improve it(13,17).
This work aims to describe the processes used 
in developing the prototype of a program to 
support and assist parents with applicability 
in the intestinal rehabilitation of the pediatric 
population with TAI using the principles of DT. 
The name of this tool is “De boa com o intes-
tino neurogênico”.
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METHODS
This is a technology innovation report detai-
ling the development of a prototype toolkit 
to support and assist parents of children and 
adolescents with neurogenic bowel disease 
using TAI. The DT approach was used in the 
development of the prototype, which served 
as both a process and a product within the 
framework of the Urological Care in Lifecycles 
in Clinical Practice and Research course in the 
Master’s in Nursing program at the University 
of Brasilia during the first semester of 2022.
DT is an approach that describes principles 
and strategies through which innovations are 
developed in an iterative and creative process. 
Because of its iterative and collaborative na-
ture(3,5,6), the process was often revisited and 
modified after reflections following meetings 
with the professor and graduate students.
This approach includes five stages: empathi-
zing with the end users of innovations, the 
Empathy/Discovery phase; defining the basic 
principles that will guide the work, the Im-
mersion/Definition phase; conceptualizing all 
possible solutions, the Ideation phase; Pro-
totyping/Experimentation, where prototypes 
are created to make ideas tangible; and the 
rapid solution Testing phase, also known as 
Experimentation(3,5).

RESULTS 
The results correspond to the prototype deve-
lopment process and are presented according 
to the DT phases:

Step 1 - Empathy/Immersion
This stage is about understanding the wa-
nts and needs of the people involved in the 
problem(3). During the initial empathy stage, 
one must consider the solution’s end user and 
their core values and perspectives (5). Stake-
holders in this process include children/youth, 
primary parents or caregivers, and healthcare 
professionals involved in bowel rehabilitation.
Considering that parents play a central role 
in the decision-making process to initiate and 
maintain treatment until their child becomes 
independent and that neurogenic bowel dys-
function is a chronic condition that requires 
most care to be provided outside of healthca-
re facilities, the decision was made to consi-
der them as the end users of the solution.
The Empathy Map tool(18) (Figure 1) was cho-
sen to operationalize this stage, and the gaps 
were filled based on a qualitative study of pa-
rents’ perceptions of TAI(17). In addition, the 
author’s experience working in a rehabilita-
tion center where she follows children with 
neurogenic bladder and bowel dysfunction 
was incorporated into the process.

https://doi.org/10.17665/1676-4285.20246703
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Figure 1 – Empathy Map based on parents’ perceptions of children with spina bifida. Brasília, DF, Brazil, 2022

The four main findings from the study by San-
ders and Brays(17) regarding parent and profes-
sional perceptions of TAI emphasized the need 
for a comprehensive assessment before initia-
ting TAI, followed by an initial, comprehensive 
education(17). Ongoing support positively im-
pacted the family’s ability to adopt, persist, and 
confidently manage irrigation with their child. 
In this study, parents and professionals identi-
fied the need for access to resources to improve 
their problem-solving skills(17).
Proper training in the procedure and ongoing 

The user context for those who will benefit from 
the desired solutions in this work is that of pa-
rents/caregivers of children with neurogenic 
bowel dysfunction in Brazil.

Step 2 – Problem Definition
At this stage, it is time to interpret the informa-
tion and define the problem(3).
Although TAI is a safe, effective strategy for im-
proving fecal incontinence, some parents may 
be uncomfortable with the procedure, leading 
to a lack of confidence(17).

https://doi.org/10.17665/1676-4285.20246703
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support were also identified as critical to adhe-
rence and success with the technique, even wi-
thout face-to-face support(19,14).
Using the problem definition matrix tool (Figure 

blem – professionals, children/youth, health 
services, and families.
After group reflection and using the “desk rese-
arch” tool(18), which involves seeking additional 
information from different sources, new ideas 
were generated, as shown in Figure 3.

Step 3 – Ideation
This phase aims to find a solution to the 
problem by generating creative ideas using 
specific tools. The first tool used was brains-
torming(18). In this initial phase, ideas were 
generated from all actors involved in the pro-

2), it was possible to narrow down the problem 
to be addressed(18), considering the skills and 
fundamental principles that will structure the 
work ahead(5).

Figure 2 – Problem definition matrix for parents of children with neurogenic bowel dysfunction. Brasília, DF, 
Brazil, 2022

Key questions Answers

What is the main issue and why 
is it important?

Parents are key players in the continuity of care and can have negative 
feelings about FI and managing TAI, especially if they do not have 

the necessary educational support and follow-up. If they do not feel 
confident, they may not adhere, or they may have difficulties that could 

lead to further suffering for themselves and their child.

For whom is that a problem? For parents, children, and professionals.

What are the consequences of 
this problem that affect people 

the most?

Suffering associated with the maintenance of FI due to failure of the 
therapeutic regimen (due to nonadherence or improper implementation) 

and suffering associated with treatment(17,10).

Can you think of this problem 
differently?

The problem can be greatly minimized with family involvement, 
empowerment, and ongoing support(17,19).

What social and cultural factors 
affect this problem?

It is socially unacceptable to defecate in public; there are beliefs 
associated with procedures in the anal region (“being invasive or 

abusive”) (17).

Can you define the problem in 
one sentence?

There is a lack of access to tools to help educate parents in the 
process of caring for their child who requires advanced bowel 

management with TAI.

https://doi.org/10.17665/1676-4285.20246703
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Figure 3 - Brainstorming solutions. Brasília, DF, Brazil, 2022

2. “Golden Tips” and “Problem-Solving”: 
This session summarizes guidelines for stra-
tegies that promote better outcomes, the 
major problems that can occur during and 
after the TAI procedure, and suggested so-
lutions for each problem.
3. Support/Monitoring: This session is de-
signed to assist families in implementing TAI 
care and achieving success with this strategy 
through tools that can guide treatment adjust-
ments, such as an evacuation diary. The eva-
cuation diary includes procedural details, such 
as the amount and type of irrigation used, 
bowel movements, and descriptions based on 
the pediatric Bristol Stool Scale. Although not 
specific to neurogenic disorders, this scale vi-
sually represents stool consistency and is es-
sential for therapeutic monitoring and resear-
ch. A version was created over a decade ago 
and was translated and validated for Brazilian 
Portuguese in 2019(20). This section will also in-
clude information on the devices used for TAI, 
care instructions, and alerts for system repla-
cement. In addition, there will be a designated 
space for communication with healthcare pro-
fessionals to report complications, questions, 
or concerns and to record the details of the 
next appointment with their reference team.

To select the project, factors such as desirability 
and feasibility were weighed, along with time 
and resources.

Step 4 – Prototyping
This stage aims to transform the best ideas 
from the previous stage into a concrete solu-
tion, materialized in a prototype. The tool used 
to carry out this phase was the infographic.
The idea is to create a toolkit that will serve as a 
guide for parents of children with an indication 
of TAI or who are already performing TAI. The 
name will be “De boa com o intestino neurogê-
nico!” with three aspects or sections that will 
accompany the user’s journey, from their deci-
sion before starting TAI, providing information 
to support this decision, instructing on the ini-
tial phase of using TAI for bowel management, 
to longitudinal follow-up with support and mo-
nitoring for those already performing TAI (Figu-
re 4). The three sections are as follows:

1. About TAI: This session aims to clarify 
bowel rehabilitation and management stra-
tegies leading to the indication of TAI. It will 
explain the procedure, the requirements to 
begin using TAI to manage constipation and 
FI, and the potential complications associa-
ted with TAI.

https://doi.org/10.17665/1676-4285.20246703
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Figure 4 - Infographic of the parent support toolkit prototype, summarizing the educational dimen-
sions that will be covered. Brasília, DF, Brazil, 2022

challenge and necessary for the evolution of the 
nursing profession.
Faced with a potentially devastating problem 
in the lives of children, adolescents, and their 
families, such as neurogenic bowel dysfunc-
tion (particularly FI)(10,11), the strategy of TAI is 
considered a minimally invasive, safe, effective 
solution associated with satisfaction and im-
provement of fecal incontinence and constipa-
tion(12,13,14,19). There still needs to be more pu-
blications for solutions in this context that are 
directed towards the family experience(13,17), 
which plays a central role in the continuity of 
care and is crucial for adherence to FI manage-
ment with TAI. 
We propose that the developed prototype ser-
ves as a support for the healthcare team and 
families, intending to improve the experience 
of parents and children in managing neuroge-
nic bowel dysfunction. The interaction and bond 
between the team, family, and child should gui-
de the management of neurogenic bowel dys-
function, with the educational toolkit proposed 
in this study serving as a facilitator and impor-
tant care resource throughout the process.
The limitations of this study relate to the fact 
that the toolkit created did not undergo the tes-
ting or experimentation phase; however, the 

This educational toolkit will be digital and can 
be inserted into a website or, ideally, an app. 
Each session can also be printed according to 
each patient’s needs to personalize the user 
experience. Prototype Link: https://www.
canva.com/design/DAFfthi1ZOU/saY6O3F1t-
zJ1EuI62cAffg/edit?utm_content=DAFfthi-
1ZOU&utm_campaign=designshare&utm_me-
dium=link2&utm_source=sharebutton

Step 5 – Test/Experiment
The fifth stage of the DT will be carried out in 
future research after approval by the Ethics 
Committee, with families of children treated 
at the Neurogenic Bowel Outpatient Clinic in a 
rehabilitation center. These families will receive 
this digital or printed material as support and 
education.

DISCUSSION
DT is an approach derived from entrepreneur-
ship, and its pillars of collaboration, empathy, 
experimentation, and user-centeredness make 
it timely for the healthcare context, providing a 
methodology for innovative solutions to com-
plex problems(2,4,5). Adapting to the era of di-
gital health and becoming familiar with other 
transdisciplinary approaches and methods is a 
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account of the creative process is valuable, ai-
ming to share experiences and working models 
to propose the construction of innovative solu-
tions.

CONCLUSION
Using DT as an approach and methodology has 
made it possible to broaden the horizon of care 
interventions, focusing on families and seeking 
an innovative solution based on empathy, colla-
boration, and experimentation. Through TAI, it 
was possible to develop a prototype of a toolkit 
to support and strengthen the role of parents/
caregivers in the intestinal management of FI 

in children with neurogenic bowel dysfunction, 
which could consequently lead to better outco-
mes and satisfaction for the children and ado-
lescents involved.
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