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ABSTRACT
Objective: describe the development of a virtual learning object to provide information 
about autologous transplantation of hematopoietic stem cells to autoimmune diseases. 
Methods: methodological study of a website development, using the instructional 
design model that includes Analysis, Design, Development and Implementation. Results: 
the virtual object, available at http://www.transplantardai.com.br, was developed in a 
web platform, in the Hypertext Markup Language, using the software WebAcappella - 
Responsive Website Creator (Intuisphere, France 2016). The content was structured in 
the modules: History, Transplant, Autoimmune Diseases, Links, Guidelines, Speech Team 
and Doubts. The icons and menus were created in order to attract the user, facilitating 
the search for information and allowing maximum use of the resources available on the 
website. Conclusion: the methodology used allowed the development of the virtual 
learning object, which can be used as a tool to guide and disseminate knowledge about 
this treatment.
Descriptors: Hematopoietic Stem Cell Transplantation; Autoimmune Diseases; Teaching 
Materials; Education, Distance; Internet.

RESUMO
Objetivo: descrever o desenvolvimento de um objeto virtual de aprendizagem para 
disponibilização de informações sobre transplante autólogo de células-tronco hemato-
poéticas para doenças autoimunes. Métodos: estudo metodológico de desenvolvimen-
to de um website, empregando o modelo de design instrucional que envolve Análise, 
Design, Desenvolvimento e Implementação. Resultados: o objeto virtual, disponível no 
endereço eletrônico http://www.transplantardai.com.br, foi desenvolvido em plataforma 
web, na linguagem de marcação Hypertext Markup Language, utilizando-se o software 
WebAcappella - Responsive Website Creator (Intuisphere, França 2016). O conteúdo foi 
estruturado nos seguintes módulos: História, Transplante, Doenças Autoimunes, Links, 
Orientações, Fala Equipe e Dúvidas. Os ícones e menus foram criados de modo a atrair o 
usuário, facilitando a busca de informações e permitindo máximo uso dos recursos dis-
poníveis no website. Conclusão: a metodologia empregada permitiu o desenvolvimento 
do objeto virtual de aprendizagem, que poderá ser utilizado como ferramenta para orien-
tar e disseminar o conhecimento sobre esse tratamento.
Descritores: Transplante de Células-Tronco Hematopoéticas; Doenças Autoimunes; 
Materiais de Ensino; Educação a Distância; Internet.  

RESUMEN
Objetivo: describir el desarrollo de un objeto de aprendizaje virtual para proporcionar 
información sobre el trasplante autólogo de células madre hematopoyéticas en las 
enfermedades autoinmunes. Métodos: estudio metodológico del desarrollo del sitio web, 
utilizando el modelo de diseño instruccional (Análisis, Diseño, Desarrollo e Implementación). 
Resultados: el objeto virtual, disponible en http://www.transplantardai.com.br, fue 
desarrollado en una plataforma web, en el lenguaje de marcación Hypertext Markup 
Language, utilizando el software WebAcappella - Responsive Website Creator (Intuisphere, 
Francia 2016). El contenido se estructuró en los módulos: Historia, Trasplante, Enfermedades 
Autoinmunes, Links, Guías, Habla Equipo y Dudas. Los iconos y menús fueron creados 
para atraer al usuario, facilitando la búsqueda de información y permitiendo el máximo 
aprovechamiento de los recursos disponibles en el sitio web. Conclusión: la metodología 
utilizada permitió el desarrollo del objeto de aprendizaje virtual, que puede ser utilizado 
como una herramienta para guiar y difundir el conocimiento sobre este tratamiento.
Descriptores: Trasplante de Células Madre Hematopoyéticas; Enfermedades Autoinmunes; 
Materiales de Enseñanza; Educación a Distancia; Internet.
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INTRODUCTION

Autologous hematopoietic stem cell transplantation (AHSCT) 
has been indicated for the treatment of patients with autoimmune 
diseases, often associated with high morbidity and mortality 
rates and affecting the quality of life(1). Hundreds of patients with 
autoimmune diseases have already been transplanted in many 
centers around the world, most of them evaluated by phase I/
II studies, with positive results(1-4).  More recently, randomized 
phase III studies showed superiority of AHSCT when compared 
to conventional treatment(1,3,5). The procedure is very invasive, 
expensive, and associated with several side effects, as well as 
potential complications and physical and psychological stress 
factors experienced by patients and their families(2).

In autologous transplantation, the hematopoietic stem cells 
are removed from the patient. The procedure is divided into three 
phases: pre-AHSCT evaluation, mobilization of hematopoietic stem 
cells and conditioning for transplantation. In the pre-transplantation 
phase, medical and multiprofessional evaluations determine 
whether a patient fulfills indication criteria(6). In the mobilization 
phase, the patient receives drug stimulus to increase the number 
of hematopoietic stem cells within the bone marrow and then 
circulate in the peripheral blood, from where they are collected 
by apheresis and stored at low temperatures. In the next phase, 
from conditioning to transplantation, the patient receives high 
doses of chemotherapy and immunotherapy followed by infusion 
of stem cells. In the approximate period of 10 days, the marrow 
returns to produce blood cells and the patient is able to receive 
hospital discharge. 

The immediate outpatient monitoring post-AHSCT lasts 
about 60 days, in this period the patient stays in the city of the 
transplant center. After that, if the patient shows the adequate 
clinical conditions, is allowed to return to the home city, with 
regular outpatient check-ups for up to five years.

During the transplantation period, the patient must acquire 
new knowledge and skills, adapt to the conditions imposed by 
the therapy, gather the necessary resources and engage in the 
recovery process, which, together, are characterized as self-care 
actions(7). The nursing team participates actively and intensively in 
the transplantation, accompanying the patient during all stages of 
the procedure, assisting him in his needs, disabilities, limitations 
and difficulties. However, the patient and his companion act as 
active elements of the process and not only as spectators of the 
actions of health professionals(8-9). In this context, it is essential 
that the patient understands and participates in each stage of 
the transplantation in order to improve the effectiveness and 
safety of the procedure(8, 10-11).

Teaching strategies should be adapted to the individual learn-
ing needs of each patient. Adopt a learning theory and applying 
it in the context of a transplant can generate scientific knowledge 
and allow it to be transferred to the clinical practice, contribut-
ing to the success of the transplant. Informatics can facilitate 
learning, as it allows to present the same content from different 
media and angles. Movements, scenarios, sounds, colors allow 
the integration of the rational with the affective, the deductive 
with the inductive, the space with the time, the concrete with 
the abstract(12).

In 1963, Ausubel described a pedagogical theory proposing the 
valorization of the subject’s previous knowledge and the search 
for knowledge(13). From this perspective, learning depends on the 
individual’s desire to learn. A meaningful learning occurs when 
new knowledge begins to mean something to the learner and 
the learner is able to explain it in his own words and solve new 
problems. For learning success, three conditions are necessary: 
the material must be constructed in a structured and logical way, 
potentially significant; the learner must have cognitive capacity 
to understand and relate the acquired content; the learner must 
be motivated to integrate the new knowledge(12, 14). Additionally, 
according to Moreira, Caballero and Rodriguez(12), it is conditional 
that the material used may be logical and not arbitrary, with 
adequate and relevant cognitive structure(12). 

The learner should have in his cognitive structure anchor 
ideas with which the material is related. The learning becomes 
meaningful when it attributes meanings to the knowledge re-
ceived, relating to previous knowledge. The cognitive structure 
of the human being is organized in a hierarchical manner, and 
the acquisition of knowledge is easier if it occurs according to a 
progressive differentiation(12,14). In addition, the content should 
highlight relevant differences and similarities, relate concepts and 
propositions, and harmonize actual or apparent inconsistencies. 

Thus, the development of the virtual object that provides in-
formation about the hematopoietic stem cell transplantation for 
autoimmune diseases aims that patients and caregivers develop 
new meanings, contributing to their learning and to promoting 
the solution of problems. It is notorious the expansion of the 
use of the Internet®, as well as its relative democratization as a 
resource that facilitates communication in many social contexts. 
Additionally, in order for a effective distance education, the use of 
Virtual Learning Objects is necessary(15-17). Thus, due to the scarcity 
of information and specialized guidance in all phases of AHSCT, 
we detected the need to develop a virtual learning object (VLO) 
as a tool for knowledge acquisition, in a simple and fast way. 

OBJECTIVE

Describe the development of a VLO that provides information 
about autologous hematopoietic stem cell transplantation for 
autoimmune diseases.

METHODS

Ethical aspects

Since this is a study to develop a pedagogical resource, without 
direct contact with patients and/or data derived from them, the 
approval by the Research Ethics Committee was not necessary.

Study design

This is a methodological study(17) for the construction of a 
website type VLO, with the aim of providing patients and care-
givers with information about AHSCT for autoimmune diseases 
with fast and reliable access to educational materials. The STROBE 
instrument was used to guide the design of this study.
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Study protocol 

The VLO was built according to the instructional design model 
ADDIE(18) (Analysis, Design, Development, Implementation and 
Evaluation). In the analysis phase, we evaluated the context identify-
ing the learning needs, characterizing the target audience, lifting 
the restrictions (technical limitations), and defining the content. 

As this is a recent therapeutic modality, consistently reported in 
the literature for no more than two decades, the narrative review of 
the literature was exhaustive(1-6, 19-30), exploring all possible sources 
of information about the subject. We emphasize that the scientific 
production of the research group about nursing care subsidized 
the construction of the available information(31- 32). In addition, we 
used informative manuals with the unit’s routine, institutional 
research protocols and national publications of recommendations 
developed in partnership with the Brazilian Society of Bone Marrow 
Transplantation(33). We provided information about autoimmune 
diseases and educational materials about the treatment in the 
website link containing interviews recorded by professionals. The 
manuals and protocols were available for this study by the coor-
dinator of the unity. Images and videos were extracted from the 
personal files of the researchers and also from Internet® sites, using 
free permission, and all of them were referenced. When necessary, 
we applied image and voice authorization terms. 

In phase 2, Design, we used all the information from the 
analysis stage to define the objectives and procedures that would 
be adopted to achieve them. For this purpose, we mapped and 
sequenced the contents, defined the strategies and selected the 
media. The material was organized in a clear and comprehensive 
manner, with simplified language. The images and multimedia 
elements were subtitled and we used short paragraphs and 
sentences.

In the next stage, Development, we prepared materials and 
instructional products. We divided the content into modules, 
and these, into topics. A professional in Information Technol-
ogy (IT) created a prototype of the VLO homepage and, thus, 
the researcher established the color standards, font format and 
size, and the background color. Next, the IT professional made 
the conversion of all proposed theoretical material to the VLO, 
under the supervision of the researcher. VLO was developed in 
a web platform, in HTML markup language. This language was 
chosen because it is multiplatform and can be accessed by many 
equipment (computers, tablets, mobile phones) using the soft-
ware WebAcappella - Responsive Website Creator  (Intuisphere 
- France, 2016)(34). It is a free software, with good resources for 
development of websites with responsive technology, making it 
more flexible and adaptable to the media. Navigation structure, 
hypertext construction, maintenance and graphical assembly 
of the theoretical content were under the responsibility of the 
IT professional.   

The Implementation phase consisted of making VLO available 
on the web for free access of users, starting in January, 2018. The 
VLO was also presented to all members of the interdisciplinary 
team of the Immunological Therapy Unit by the main researcher. 

Finally, the Evaluation phase consists in monitoring, review and 
maintenance of the proposed system. It will be done according 
to the number of accesses to the site, feedback from patients 

under treatment in the unit and the validation of appearance 
and content that will be done in the future by professionals in 
the area, patients and caregivers.

RESULTS

The VLO containing information about AHSCT for autoimmune 
diseases was developed according to the steps of the instructional 
design model described and is available at the public domain 
electronic address <http://www.transplantardai.com.br>, regis-
tered at the Registro BR and hosted on the online server of the IT 
professional who helped to develop the site.

The thematic axis of VLO was based on essential information 
to elucidate patients living with autoimmune diseases, poten-
tial candidates for AHSCT, as well as to inform their families or 
caregivers about this therapy. 

The modules are divided into seven topics: History, reporting 
a brief trajectory of AHSCT in Brazil. Transplantation, explaining 
the procedure, exposing its phases and side effects. Autoimmune 
Diseases, to share information about the main autoimmune dis-
eases treated with AHSCT (systemic sclerosis, multiple sclerosis, 
systemic lupus erythematosus and type 1 diabetes mellitus). 
Guidelines, exposing specific care for the phases of hospitaliza-
tion and hospital discharge. Interesting Links, allowing quick 
access to content for reading and other materials about the 
theme, such as educational videos and interviews of specialists. 
Speech Team, containing guidance of professionals who work 
in the Immunological Therapy Unit, separated according to the 
specialties of the multidisciplinary team: Medicine, Physiotherapy 
and Psychology. Finally, Frequently Asked Questions, answering 
the main questions exposed by patients in clinical practice.

When entering the address, the user will see the home page 
of the website entitled “Transplantar” (transplant) (Figure 1). We 
chose this title because it is simple and objective, in accordance 
with the proposal of the website to inform, in a clear and objec-
tive way, patients and relatives. 

Also on this home page, the user will have access to a welcome 
text and guidelines about content, purpose, contact and author-
ship of the VLO. The taskbar is located at the top of the screen, in 
a horizontal direction, presenting the navigation modules divided 
by topics: History, Transplant, Autoimmune diseases, Links, Guide-
lines (Figure 2), Speech team (Figure 3) and Doubts (Figure 4).

Source: http://www.transplantardai.com.br/

Figure 1 - Presentation of the initial screen of the Virtual Learning Object 
website Transplantar, Ribeirão Preto, São Paulo, Brazil, 2017



997Rev Bras Enferm [Internet]. 2019;72(4):994-1000. 

Virtual learning object in hematopoietic stem cell transplantation for autoimmune diseases

Zombrilli AF, Leopoldo VC, Oliveira MC, Oliveira MFC, Dolci ME, Braga FTMM, Silveira RCCP.

and current protocols of treatment. Thus, the purpose of this 
study was to develop a VLO with information about autoimmune 
disease transplantation to guide them better. In several contexts, 
the virtual object has proven to be effective as a communication 
strategy, expanding the form of relationship and the work and 
teaching practices(35).

In situations of illness, patients and others involved in this 
process tend to look for information about their pathologies in 
the Internet®. The patient submitted to AHSCT, in particular, lives 
a long period permeated by many doubts since the period prior 
to transplantation, and this subject is attractive and very interest-
ing to users(2). Virtual environments and objects, as well as web 
multiplatforms, are combined in the dissemination of knowledge 
and advances in the health area. Thus, VLO is a strategy positively 
evaluated by users and used in nursing for educational purposes, 
because it offers safe and reliable access to information related 
to treatment to the patients(36-39). 

The elaboration of this VLO was based on the pedagogical 
framework proposed by Ausubel in 1963, whose principles in-
volve the appreciation of the person’s previous knowledge and 
the recognition of the person as responsible for the search for 
knowledge. This tool was developed with the purpose of provid-
ing information to patients already diagnosed with autoimmune 
diseases and selected as potential candidates for treatment with 
AHSCT. Therefore, who have some previous knowledge about the 
disease, due to the experience with it, and with contact, even if 
superficial, with the possibility of this treatment announced by 
the doctor in the most of times.

This first contact with the possibility of AHSCT as a treatment, 
generally little known, arouses the curiosity of the patient and 
the desire for more information, making the patient active in his 
treatment(40). Therefore, this VLO aimed to present the contents in 
a clear, simple way, with easy navigation, seeking to attract and 
retain the reader’s attention, as well as allow better understand-
ing of the content, expanding their knowledge(41).

In this study, we complete the stages of analysis, design, web-
site development and implementation, integrating resources, 
media and languages, according to the intention and target 
audience(35). The website was developed to provide a pleasant 
virtual object, with screen background in clear colors, contents 
clearly exposed in short and objective texts, in order to facilitate 
reading. This strategy avoids distractions and ensures better 
understanding of the content by the learner(36). The contents, 
resources, icons and menus were created and made available with 
the care of facilitating and optimizing the search for information 
and user navigation, as recommended in the literature(42). Thus, 
the resources were arranged in seven modules on the website, 
allowing patients and companions to access the information 
according to their individual needs. 

The OVA seeks to work with the multidisciplinary team, because 
it plays a prominent role in hematopoietic stem cell transplanta-
tion units. In addition to the doctor, the team includes nursing 
professionals, psychologists and physiotherapists, nutrition-
ists, occupational therapists, social workers and dentists(2,9-10). 
The themes addressed on the website emphasize the impact 
of transplantation on patients and their families, seeking im-
provements in quality of life, prevention of functional losses 

From the initial screen, users can navigate by VLO in the order 
of the modules or randomly, depending on their preference. The 
modules were planned independently. In the center of the home 
page, there is an illustration developed specifically for the VLO, 
at the request of the main researcher, with the theme butterflies. 
The image alludes to the unit’s logo and associates AHSCT with 
the butterfly metamorphosis process, since, even in uncertainty, 
the caterpillar builds its cocoon confident that it will soon turn 
into a beautiful butterfly. The virtual object will be submitted 
to an evaluation phase before being used in the education of 
patients, caregivers and health professionals. 

 
DISCUSSION

The AHSCT is a recent theme in Brazil, so patients, family mem-
bers and health professionals still have many doubts, because 
they have inaccurate information and do not know the procedures 

Source: http://www.transplantardai.com.br/

Figure 2 - Presentation of the screen Guidelines of the Virtual Learning 
Object website Transplantar, Ribeirão Preto, São Paulo, Brazil, 2017

Source: http://www.transplantardai.com.br/

Figure 3 - Screen presentation Speaks Virtual Learning Object Team website 
Transplantar, Ribeirão Preto, São Paulo, Brazil, 2017

Source: http://www.transplantardai.com.br/

Figure 4 - Presentation of Frequently Asked Questions about the Virtual 
Learning Object website Transplantar, Ribeirão Preto, São Paulo, Brazil, 2017
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in the face of hospitalization and explanation about the care 
needed to maximize treatment success(9). The multidisciplinary 
team offers support and safety to patients and their families, by 
guidance on the various ways of confrontation(2). Therefore, we 
chose the modules and themes addressed in the OVA based on 
our clinical practice at the AHSCT unit, especially with regard to 
the main difficulties faced by patients in relation to the disease 
and treatment. 

In addition, VLO can provide patients with real information 
about their health situation, correcting paradigms and distorted 
information. It can also promote reflection about the choice of 
treatment and contribute to improve the dialogue and answer 
questions during consultations(43). Finally, because it is a video 
approach strategy, the literature highlights the VLO as a tool that 
provides an emotional response of the viewer. The multimedia 
allows the approach of the patient with the transmitted content, by 
the expression of emotions in a verbal and non-verbal way(35-36,42,44).

Study limitation 

During the study, we found difficulty in identifying scientific 
literature about the topics addressed in this work, especially with 
regard to the role of nursing in AHSCT in autoimmune diseases. 
In addition, we need to deal with the personal challenge in the 
field of technology, as it is probably an area not explored before 
by most of our nurse colleagues. Moreover, as the site has not 
been tried yet, probably we will find limitations due to difficulty 
in understanding and/or incomplete guidance. 

Contributions to the area of nursing

We believe that the technology developed is capable of dis-
seminating content and that building attractive and pleasant 
environments that provide knowledge favors the exercise of 
nursing in several domains: education, information, care, inter-
action, among others. We consider that this study will subsidize 
and contribute to the nursing work in the field of AHSCT in au-
toimmune diseases, that will be increasingly used as treatment 
in the national scenario.

CONCLUSION 

The methodology employed allowed the development of the 
virtual learning object, a tool that can be used to guide and dis-
seminate knowledge about the theme. Thus, patients will have 
access to quality information and, conversely, the role of nurses will 
be strengthened in the field of education and health promotion.

In the future, we intend to validate the VLO in terms of appear-
ance and content by consensus of experts in the area of study 
and information technology and also from the perspective of 
the user, with a view to improving the media and its operation, 
reviewing the content according to the needs brought by the 
target audience. Since knowledge is a dynamic phenomenon 
that demands continuous updating, we highlight the positive 
aspect of VLO, as it allows the disclosure of information on the 
website and, when necessary, the modification of it with agility, 
in order to provide society with an always updated knowledge. 
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