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ABSTRACT

Objective: To describe the development of an online course about venous ulcer, with a focus on compression therapy, for the educating of
nurses. Methods: The development of an online course followed the phases of analysis, design, development, implementation and evaluation,
based on contextualized instructional design. Results: The course was divided into ten modules structured in the Moodle virtual learning envi-
ronment. It was characterized by a constructivist approach, aimed at increasing student participation, to provide principal references, reviews
and consensus, and to utilize multimedia objects and interactive educational resources. Conclusion: The course provides professional nursing
education in compression therapy in an innovative, flexible, interactive manner in various care settings.
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RESUMO

Objetivo: Descrever a elaboragao de um curso on-line sobre tlcera venosa, com enfoque em terapia compressiva, para capacitaao de enfermei-
ros. Métodos: O desenvolvimento do curso on-line seguiu as fases de analise, design, desenvolvimento, implementagio e avaliacio, baseadas no
design instrucional contextualizado. Resultados: O curso dividiu-se em dez médulos estruturados no ambiente virtual de aprendizagem Moodle.
Caracterizou-se por uma proposta construtivista, visando ampliar a participagio do aluno, disponibilizar as principais referéncias, revises e
consensos, bem como utilizar objetos multimidia e recursos didaticos interativos. Conclusdo: O curso possibilita a capacitacao profissional do
enfermeiro em terapia compressiva de maneira inovadora, flexivel, interativa em diversos ambientes de cuidado.

Descritores: Informadtica em enfermagem; Ulcera varicosa; Educacio a distincia; Educacio em enfermagem; Capacitacao profissional

RESUMEN

Objetivo: Describir la elaboracién de un curso online sobre tlcera venosa, con enfoque en terapia compresiva, para la capacitacion de enferme-
ros. Métodos: El curso online se desarroll6 siguiendo las fases de analisis, disefio, desarrollo, implementacién y evaluacion, basadas en el diseiio
instruccional contextualizado. Resultados: El curso se dividié en diez médulos estructurados en el ambiente virtual de aprendizaje Moodle. Se
caracterizd por una propuesta constructivista, pretendiendo ampliar la participacién del alumno, poner a disposicion las principales referencias,
revisiones y consensos, asi como utilizar objetos multimedia y recursos didacticos interactivos. Conclusion: El curso permite la capacitacion
profesional del enfermero en terapia compresiva de manera innovadora, flexible, interactiva en diversos ambientes de cuidado.

Descriptores: Informatica aplicada a la enfermeria; Ulcera varicosa; Educacién a distancia; Educacion en enfermeria; Capacitacion profesional
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INTRODUCTION

Chronic venous insufficiency (CVI) is defined as the
abnormal functioning of the venous system caused by
valvular incompetence associated or not with venous
flow obstruction. Chronic venous insufficiency can af-
fect the superficial or the deep venous systems or both
and can result from congenital or acquired disorders.
Some of the risk factors for CVI include age, gender,
family history, obesity, pregnancy, static orthostatism,
and sedentarism. Its clinical manifestation is character-
ized by edema, varicose veins, corona phlebectatica or
ankle flare, lipodermatosclerosis, white atrophy, hyper-
pigmentation or ochre dermatitis, cellulitis or erysipelas,
eczema or stasis dermatitis, and ulcers, which are the
maximal expression of this disease 2.

Associated with a wide scope of causes, leg ulcers
are considered a public health problem in Brazil as well
as in the rest of the world. Studies conducted in differ-
ent countries point to an overall prevalence of 0.18%
to 5.69%; the incidence is higher among individuals
65 years of age and older. Inasmuch as the worldwide
elderly population is estimated to reach 1,900 million
people in 2050, these data are a source of concern. Data
from the Brazilian Institute of Geography and Statistics
(Instituto Brasileiro de Geografia e Estatistica — IBGE)
from 2000 indicate that in the future, the elderly will
represent one out of five people worldwide ©-.

Venous ulcers (VUs) begin spontaneously or are
associated with trauma on the medial face of the leg
(close to the medial malleolus); their size and depth are
variable, and relapse is frequent ©7. In addition to the
local and systemic alterations they cause, VUs affect
patients’ lifestyles as a result of chronic pain, discom-
fort, depression, loss of self-esteem, social isolation,
inability to work, hospitalization, and frequent visits to
outpatient clinics. One study found 90% prevalence of
pain among patients with venous ulcers ®. The social
and economic impact of venous ulcers is thus immense
for patients, healthcare systems, and society at large. In
the United States, the average cost per patient might be
higher than USD 40,000, and the total annual cost is
estimated as more than one million dollars ©7.

Treatment of patients with venous ulcers aims at
improving their symptoms, reducing pain and edema,
treating lipodermatosclerosis, healing the ulcers, and
preventing relapse. Treatment plans must include
measures to increase venous flow, such as compression
therapy, which increases the transport of oxygen to the
skin and subcutaneous tissue and reduces edema and
inflammation. Compression therapy can be performed
by means of compression stockings or elastic or in-
elastic compression bandage systems . It consists
of applying pressure to the lower legs as a means of
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facilitating the venous return, and represents one of
the most basic and important features in the treatment
of venous ulcers. Compression reduces the volume of
blood in the superficial venous system and transiently
restores valvular competence, thus preventing reflux
through incompetent perforator veins. In addition,
compression increases contraction of the calf muscles;
thus, the deep veins are emptied provided the arterial
flow is unaltered 7.

Compression is a powerful therapy that promotes
the healing of venous ulcers, prevents their relapse, and
improves patients’ quality of life when appropriately
used. However, it can delay healing, cause pain and le-
sions, and even lead to amputation of the affected limb
when used inappropriately’?. To guarantee the efficacy
and safety of this technique and to identify arterial affec-
tions that might contraindicate compression therapy use,
it is essential to perform previous assessment of patients
by means of the nursing process and through diagnostic
and complementary exams, such as measurement of the
ankle-brachial index (ABI) and Doppler. Therefore, the
healthcare professionals who prescribe and apply com-
pression therapy and perform related follow-up must
exhibit sound technical and scientific knowledge 3.

The choice of compression therapy as the subject
of an online course is justified by the fact that venous
ulcers are an important health concern; they interfere
significantly with the lifestyles of patients due to the
time they require to heal and the high frequency of
relapse. However, nurses commonly encounter difficul-
ties in regard to the indication, application and handling
of the different compression systems used in everyday
clinical practice, and these difficulties have a negative
impact on the quality and efficacy of the assistance
provided to patients.

Because compression therapy is commonly per-
formed at different types of healthcare facilities, includ-
ing primary care centers, the use of new technologies,
particularly technologies associated with collaborative
and flexible distance learning, is considered important
in teaching and training nurses in its use.

Information and Communication Technologies

Information and communication technologies (ICT)
are tools to facilitate the communication, processing and
transmission of information by way of electronic media.
This notion includes the use of radio, television, fixed
and mobile telephone lines, computers, and the web 9.

ICT must be assessed as tools for process optimi-
zation, e.g., in healthcare, continuing education and
research development. The use of ICT in nursing
supplies tools to improve healthcare by electronically
linking assessments, interventions, and results to sup-

port decision-making 9.
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In the field of education, the incorporation of ICT
provides wider access to information by integrating mul-
tiple media, languages, and resources; this integration
facilitates the development of interactive educational
processes combining theory, practice, and research.
Therefore, ICT might be incorporated into educational
processes as a structural element of novel pedagogical
approaches that, in turn, gives rise to qualitative modi-
fications in such processes 7.

The integration of ICT into teaching might be
accomplished by the use of virtual learning environ-
ments (VLE), which could be represented by internet-
available computer systems and software that serve
to support ITC-based activities. Such environments
allow the integration of a variety of communications
media and resources and also facilitate making infor-
mation available in an organized manner to meet the
intended educational goals. They further contribute to
the management of the students’ participation in the
educational process because the paths, threads, produc-
tions, and interactions can be recorded 7.

In the training of nursing professionals who assist
patients with venous ulcers, ICT must be incorporated
into professional teaching and practice. The aim of the
present study was to describe the process of develop-
ment of an online course on venous ulcers that focused
on compression therapy aimed at the training of nurses.

METHODS

The development of online courses might be
considered applied research on technological produc-
tion, the goal of which is to create new products or
to increase the efficiency of existing products *¥. The
claboration of the present online course was based on
Contextual Instructional Design (CID), which com-
prises the principles, methods, and most appropriate
specifications for the development of learning virtual
environments while taking into account several types
of learning, This method allows the development of
interactive multimedia VLE that favor communication
among the participants in the teaching and learning
process, as well as the production of knowledge by the
students themselves in an autonomous, flexible, and
dynamic manner %,

CID comprises five phases: analysis, design, devel-
opment, implementation, and assessment !?. During
the analysis phase, the learning needs are identified and
the target audience is defined; also, the educational aims
are defined, the resources selected, and the limitations
identified. During the design phase, the composition of
the team is established. Development includes the plan-
ning of the contents and media to be used and the pro-
duction of educational materials and learning virtual
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objects. The implementation phase comprises the training
and adaptation of students to the selected platform,
whereas assessment includes the follow-up of students,
correction of possible errors, and maintenance of the
developed environment.

In regard to the human resources needed for the
description of the layout of virtual objects and the
development of the contents and methods to assess
learning, the team included three registered nurses who
are postgraduate students in stomal therapy and two
researchers from the Group of Studies on Learning
and Telenursing Practices (Grupo de Estudos de Prati-
cas de Ensino e Teleenfermagem — GEPETE) under
the supervision of two professors from the School
of Nursing of the University of Sdo Paulo (Escola de
Enfermagem da Universidade de Sao Paulo — EEUSP),
one of whom is a specialist in stomal therapy and the
other a specialist in health information technology. A
graphic designer from the Discipline of Telemedicine
of the Faculty of Medicine of USP participated in the
creation of the learning object, “Virtual Man’.

Virtual Man is a dynamic and focused communica-
tion method represented in three dimensions. Because
it facilitates the understanding of particular subjects, it
allows for a dynamic supply of information on anatomy,
physiological processes and molecular mechanisms @Y.

The use of CID associated with ICT results in a
configuration of five levels of patterns for the de-
velopment of distance learning programs; these are
informational, supplementary, essential, collaborative,
and immersive patterns ?. The informational and
supplementary patterns comprise educational programs
focusing on the transmission of contents and informa-
tion. The essential pattern stresses the activities devel-
oped during the course, including interactive graphical
representations and evaluation exercises presented at
the end of modules. The educational emphasis of the
collaborative and immersive patterns falls on commu-
nication, socialization, and the collective construction
of knowledge by means of resources such as wiki,
forums, and chats 19,

RESULTS

The development of the online course on venous
ulcers and compression therapy was the result of a
partnership that included the Enterostomal Therapy
Nursing Education Program — ETNEP of the School
of Nursing of University of Sdo Paulo — EEUSP, the
Center of Studies in Telenursing of EEUSP (Centro
de Estudos em Telenfermagem — CETENF), the GE-
PETE, and the Research Group of Ostomy Wound
and Continence Care — WOCN (Grupo de Pesquisa
em Enfermagem em Estomaterapia: estomias, feridas
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e incontinéncias). The latter two organizations are
accredited by the National Council of Scientific and
Technological Development (Conselho Nacional de
Desenvolvimento Cientifico e Técnico — CNPq).

The elaboration of the course followed the phases
described below.

Analysis

The selection of the subject — venous ulcers with
focus on compression therapy — was justified in the
first section of this article. Due to its social and eco-
nomic impact, the target-audience corresponded to
nurses needing training and continuing education on
the selected subject. In this phase, the acquaintance of
nurses with the ICT resources used was important in
characterizing the target audience.

The virtual learning environment selected to develop
the present educational project was Moodle — Modular
Object-Oriented Dynamic Learning Environment. This is a
free web application for creating effective online courses
that is used by educational institutions as a support tool
in both distance and traditional learning .

The method used to develop the online course was
characterized by constructivism; the established objects
were intended to increase the participation of students
during the course and to make the primary national and
international literature references, such as Cochrane
reviews, consensuses and case studies, available. The
methodology used also aimed at using multimedia ob-
jects and interactive didactic resources such as videos,
illustrations, hypertexts, photographs, case studies, and
problem-situations.

Design and development

During the process of course development, the
images, links and animations needed to facilitate under-
standing of the materials were surveyed. To establish
the content description, meetings were conducted
with specialists; in these meetings, the contents, links,
animations, photographs, and videos related to the
educational aims of the learning environment were
detailed. The illustrative videos were developed by
these researchers; they included demonstrations of
techniques and other procedures related to the course
subject based on national and international recommen-
dations and consensuses. These videos were made at
the laboratory of procedures of EEUSP.

During the development phase, the design elabo-
rated in the previous phase was applied in practice.
The commercially available software Articulate Rapid
e-Learning Studio® was used to illustrate and make
more dynamic the contents selected and elaborated
for the course.
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Implementation

This phase comprised the configuration of the
educational technological tools and resources of the
Moodle virtual learning environment to enable web
access to the course once the students performed the
required registration.

Assessment

In this stage, the course content was formally intro-
duced at the end of theEEUSP ETNEP and assessed
by an expert panel composed by two professors holding
PhDs, one of whom is 2a WOCN and the other in dis-
tance learning processes. Before the oral presentation,
these two professors accessed the full course content in
the Moodle platform to assess and validate its content
and format, respectively. After the presentation, all the
suggestions made for improvement of the course and
maintenance of the course environment were imple-
mented by these authors.

The course is available at the Moodle platform at
URL http://www.moodle.redealuno.usp.br, and stu-
dents will be able to access it once their supervisors
have provided electronic authorization and they have
registered with a user name and password. Upon reg-
istering and logging in, the students will have access to
the initial page of the course (Figure 1), where they will
find instructions for participating in all the suggested
activities and accessing the course contents.

The content of the course is divided into 10 mod-
ules (Figure 2): Module I — Anatomy and physiology of
the venous system; Module 1I — Physiopathology and
diagnosis of chronic venous insufficiency; Module I1I —
Venous ulcers; Module IV — Assessment of patients with
venous ulcers; Module V — Prevention and treatment of
venous ulcers; Module VI —Introduction to compression
therapy; Module VII — Bandages; Module VIII — Elastic
stockings; Module IX- Intermittent pneumatic compres-
sion; Module X — Case-study.
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Figure 1. Initial page and instructions on the course.
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Figure 2. Structure of a module.

In each module, the students will find activities
to be performed; access to the contents of the next
module will only be enabled after the student has
completed the mandatory activities of the current
module. Each module contains supporting text writ-
ten by the authors and based on the primary and
most up-to-date references in the literature on the
corresponding subject, a slide presentation of its
contents (Figure 3) including figures, illustrations
and photographs to better illustrate the supporting
text, and recommended literature, including the full
text of national and international articles, the main
consensuses, and Cochrane reviews. Some modules
also include videos made by these authors (Figure 4)
demonstrating procedures such as measurement of
the ABI and the application of the different compres-
sion techniques, in addition to links to other relevant
sources available on the web.

At the end of each module, the students are
required to perform the indicated assessment ac-
tivity; this may include multiple-choice questions,
true-false questions, the writing of a collective text
(wiki) or a glossary, or the discussion of a case study.
The performance of the students on the assess-
ments will be discussed on an individual basis with
their supervisors.

The method used in the development of the
course is characterized by a collaborative pattern and
a constructivist perspective aimed at increasing the
participation of students throughout the course. Inter-
actions between students and supervisors and among
the students will occur by means of participation in
forums and chats.

Specific tools were used by the students to assess the
course, which contributed to its improvement.
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DISCUSSION

The main technique currently in use for the preven-
tion, control and treatment of venous ulcers is com-
pression therapy !?. However, in actual clinical practice,
nurses frequently encounter difficulties in the indication,
application, and handling of the several types of com-
pression devices that are in use *2.

ICT-mediated educational methods contribute to
the sharing of information and promote collaboration
among geographically distant groups.

Professors act as mediators and guides; their role is
to monitor the development of the students, point to
novel paths, and induce the students to critically reflect
on the expression of their thoughts and to understand
the mistakes they may have made 7.

The implementation of ICT in the educational setting
requires a novel pedagogic approach, particularly with
regard to the relationship between teachers and students.
It also requires techniques of learning evaluation because
it represents a shift of values within the educational set-
ting that demands that students become the protagonists
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of their process of learning and give up the passive role
in which they are cast in traditional educational models.

From this perspective and to promote the develop-
ment of attitudes and the critical thought of students,
the teaching and learning process must include strategies
such as teacher-student, student-student and groups of
students-teacher interactions, simulation of problem
situations, individuality, flexibility, and the coexistence of
students exhibiting different learning rhythms .

The participation of students in the online course on
venous ulcers and compression therapy is expected to unfold
in a flexible and collaborative manner in regard to the discus-
sions of case studies, elaboration of a glossary and collec-
tive texts (wiki). It is also expected to develop in a real-time
interactive manner with the supervisors and other students
by means of chats, as well as by posting doubts, answers and
comments in the discussion forums. The students will also
receive period feedback from their supervisors in regard to
their performance of the indicated activities.
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CONCLUSION

Currently, due to the present rate of technological
advances and the requirement for permanent updating in
the health fields, the teaching of nursing cannot neglect
new technologies in seeking to provide new avenues for
professional training. The course described here, which
was configured with a collaborative pattern, represents a
turther tool available to nurses and will help them develop
skills for the assistance of patients with venous ulcers,
and more particularly for compression therapy, in an in-
novative, flexible, interactive and collaborative manner.
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