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Summary
Objectives: To describe the planning and development of a mobile application for
assessing leprosy suspects.
Methods: The technological production was carried out using four of the five phases of
the ADDIE model: Analysis, Design, Development, and Implementation from August
2017 to August 2018.
Results: The “Hansen’s disease” application integrates images, videos, and text with
essential information for the evaluation of dermatoneurological suspects. It is available
for free on Play Store and Apple Store, with the possibility of offline handling, and
comprises a size of 42.25 MB.
Conclusions: The application is expected to support health care professionals in
leprosy control actions among the susceptible population and confirmed case communicators to eliminate transmission and achieve Sustainable Development Goal 3—
health and well-being for all by 2030.
Keywords: Training, sustainable development goals, passive and active case finding

Introduction
Leprosy is a global public health problem that can generate physical, economic, and social
disabilities. The worldwide detection rate between 2017–2018 was 2.74/100,000 inhabitants.1
In this context, regions raking first and second in the percentage of new cases recorded per
100,000 inhabitants are South-East Asia (7.49) and the Americas (3.08). Three countries
representing 79.6% of all the newly diagnosed cases include India, Indonesia, and Brazil.1
India and Indonesia contributed 92% of South-East Asia cases, and Brazil contributed 93%
of the patients in the Americas.1 Between 2010 and 2017, new cases in the Americas decreased
by 22.5% (from 37,571 to 29,101).2 Clinical manifestations can appear from two to seven years
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and, in some cases, even more than ten years from the initial contact with the infectious agent
Mycobacterium leprae.3
The upper airways are the main form of transmission of the bacteria from close and prolonged contact with susceptible people, especially when living in the same home.4 Considering
this possible spread at home, the agile screening of symptomatic patients can contribute to the
disease transmission chain’s control.
The global strategy for the period of 2016–2020 published by the World Health Organization
(WHO) is aimed at reducing the global and local burden by early detection before the onset
of disabilities and improving actions focused on prevention, development of new diagnostic
methods, reduction of stigma and promotion of partnerships with nongovernmental organizations (NGOs), community organizations (CO), among others.5
The advancement of mobile technologies is fostering the design of a new era of electronic
health or e-Health, which provides support to health services and health care professionals in
diagnostic support, patient management, among other communication possibilities for health
care professionals making use of these types of service.6
In this sense, an application for clinical support in the detection of leprosy suspects enhances
the dissemination of information for the early identification of the predictive symptoms of the
disease in order to expand control and reduce transmission. The present technological research
is justified by improving the early identification of typical leprosy lesions by community health
care workers and promoting suspected cases to the health care network. Thus, the present
study’s objective was to describe the planning and development of a mobile application for
clinical support in detecting leprosy suspects in Portuguese-speaking countries.
Methods
Descriptive, technological production study for developing a multimedia application on a
mobile platform, focusing on clinical support for detecting leprosy suspects in Portuguesespeaking countries.
The application was developed between August 2017 and August 2018 from four of the five
phases of the Systematic Instructional Design method, also known as the ADDIE model:7,8
Analysis, Design, Development, Implementation and Evaluation. The phases used in this study
were: Analysis, Design, Development and Implementation.
The actions taken in each phase of the application were:
(1)

(2)

(3)

Analysis: search for applications related to leprosy in the virtual stores of the Play Store
(Android, Google) and App Store (iOS, Apple) operating systems between August and
October of 2017, the definition of the trade name—“Hansen’s disease”, target audienceprofessionals with higher education, self-instructional characteristics—clinical support
with essential tests for the examination of suspected cases, rapid applicability in any
clinical care and a bibliographic review on the role of health care professionals in the
control of leprosy.
Design: selection and presentation strategy of the contents, elaboration of the storyboard
using the Knowles andragogical model9 and the guidelines of the Global Strategy for
Leprosy 2016–2020 of the World Health Organization (WHO).
Development: planning and production of teaching materials, selection of media and
design of the interface (layout), selection of technologies necessary for the development
of the application, the definition of the navigation structure and planning of the configuration of the environments (HTML, CSS and JavaScript).
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Implementation: definition of the platforms that will be used for handling the tool, configuration of the environment for downloading the application on the internet (Android
and iOS) and installation on the mobile device.

The Research Ethics Committee approved the School of Nursing study from the University of São Paulo (USP) and the Municipal Health Secretariat of São Paulo (opinions
2490,656/2018 and 2801,729/2018) according to the World Medical Association’s Declaration
of Helsinki’s guidelines.
Results
LE PRO SY A PP LI CATIO N A NALYSIS A ND DESIGN P ROCE S S

Applications were investigated in virtual stores in Portuguese with the words “hanseníase, mal
de Hansen, e lepra”; in Spanish “enfermedad de Hansen, e lepra”; and in English “Hansen’s
disease, and leprosy”. Three applications were found for health care professionals with higher
education, as described in Figure 1.
It was observed that no application featured clinical support for detecting leprosy suspects
neither in the susceptible nor communicating population.
As the main focus, all of them described the defining symptoms of the disease, the different
clinical forms, the drug regimens for the treatment, and the monitoring of adverse reactions
and sequelae.
Next, the app’s trade name—“Hansen’s disease” and the colour base—purple, an option
from the WHO for educational campaigns to combat leprosy, were defined. The scientific
content was then selected, the screen prototype was made, and the technology company that
developed the application was defined.
DE VE LO PM EN T AN D IMPL E ME NTATION OF HANS E N ’ S DI S E AS E AP P L I CAT I O N

The application was hosted on the servers of Universidade Estadual Paulista (UNESP) with
free access. It was specifically produced for health care professionals in Portuguese available
for download on Play Store https://play.google.com/store/apps/details?id=com.ltia.hansenias
e&hl=pt_BR and App Store https://apps.apple.com/br/app/hansen%C3%ADase/id14329678
72?l=en with the possibility of offline handling, with a size of 43.25 MB.
A small sample of 47 professional healthcare workers applied the mobile app to the usability
test during the lepra pre-campaign in Brazil’s metropolis. After reading the example case, the
people answer several questions: The mobile app has the main functions to detect leprosy
suspects?; It is precise in the operationalization of its functions?; It is easy to learn how to
use it in routine work?; It offers help?; The features made available are appropriate?; It has
technical errors?. Most of the participants of the pre-campaign agreed to answer the questions
about mobile app usability.
The main page includes three sections: “What is leprosy?”, “Signs and symptoms” and
“What to do in case you suspect leprosy?” (Figure 2).
The first section, “What is leprosy?” consists of brief information about the cause of
the disease, the main signs and symptoms, the importance of compulsory notification if
the diagnosis is confirmed (required by the Brazilian health authorities), the mandatory
epidemiological investigation of household contacts.
The second section, “Signs and symptoms”, is divided into two icons: lesions and nerve
involvement. Also, images are presented with the textual description of skin lesions of
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Figure 1. Leprosy-focused apps.

Borderline or dimorphous, Hansen’s disease, Paucibacillary (PB), or tuberculoid, Hansen’s
disease; Multibacillary (MB), or lepromatous, Hansen’s disease indeterminate (Figure 3).
The third section, “What to do in case you suspect leprosy?” is subdivided into two
icons, namely dermatoneurological examination and referral of a suspected case for diagnostic
confirmation at a referral health service. The dermatoneurological exam icon allows the
selection of three other icons, namely “eyes”, “hands”, and “feet”. There is a textual description
with videos of unchanged findings for priority tests on eyes (closed eyes, decreased corneal
sensitivity, visual acuity), hands (muscle strength—open little finger, raise the thumb, raise the
wrist; sensitivity—check inspection points) and feet (muscle strength raise hallux, elevate the
foot; sensitivity—check inspection points). Figure 4 shows the sequence of the screens that
make up the section “What to do in case you suspect leprosy?”.
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Figure 2. Illustrative image of the central section selection screen.

Discussion
With the increase in access to mobile technologies nowadays, including the use of these
technologies as clinical resources for health care professionals, and considering the epidemiological situation of leprosy in the Americas, especially in Brazil, the idea of an application
arose through the possibility of it being able to support health care professionals in the
screening and early detection of leprosy.
The rates of smartphone owners have been growing at an accelerated rate in emerging and
developing countries, rising from an average of 21% in 2013 to 37% in 2015, especially in
populated countries such as Brazil, Russia, and China. Among the countries surveyed, the
percentage of adults who claimed to own smartphones in 2015 in the Americas was: 72% in
the United States, 67% in Canada, 65% in Chile, 48% in Argentina, 45% in Venezuela, 41%
in Brazil, 35% in Mexico, and 25% in Peru. It is estimated that in 2020 there will be 6 billion
smartphone users globally, which represents approximately 80% of the world population.10,11
As for mobile devices, more than 7 billion people were already users at the end of 2015.12
All three applications related to leprosy found in the online stores when the “Hansen’s
disease” application was developed were focused on confirming the diagnosis, the treatment
and the monitoring of disabilities already manifested.
Two of them were in English, and one was in Portuguese, this being the reproduction of
one of the applications that were already in English. The three applications were created from
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Figure 3. Illustrative image of the screens that make up the section “Signs and symptoms”.

2016 onwards, coinciding with the launch of the document “Global Strategy for Leprosy 2016–
2020”, published by the WHO in the same year.4 None of them presented an approach that
included the detection of suspected cases among susceptible or communicating individuals.
On the other hand, surveillance of contacts, prevention and early detection of cases is an
essential strategy and significant challenge for interrupting the disease’s chain of transmission
and its elimination.13,14
In 2016, the WHO outlined the Global Strategy for Leprosy for the period 2016–2020.
Among the strategic actions was the development of national plans to examine all close
contacts, especially households.4,15
The global strategy’s fundamental principles are early detection before the onset of disabilities, immediate treatment, the inclusion of people with the disease, reduction of stigma,
the establishment of partnerships, new means of diagnosis, and research, especially aimed at
prevention.4
The “Hansen’s disease” application was developed to be a quick consultation tool and to
clarify doubts, mainly about the evaluation of suspected cases of the disease. Its primary focus
is to assist in the early detection of the disease, enabling the prevention of disabilities and the
disruption of the transmission chain. It contains an intuitive interface. It is easy to handle and
consists of brief content, complemented by photos and videos that provide information about
the exams for screening symptomatic patients.
Although it has not yet been systematically evaluated, during its construction, some
characteristics considered necessary for an application was followed, for example, the usability
that takes into account whether the application is easy to install, understand and use.16,17
Another characteristic is that it was developed based on scientific research, which guarantees
more excellent reliability of the available content.16
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Figure 4. Illustrative image of the screens that make up the section “What to do in case you suspect leprosy?”.

The research, which is the final product was the “Hansen’s disease” application, used
technical materials from the Brazilian Ministry of Health and the WHO to produce written
content and videos. The photos depict images of real cases of dermatological lesions and nerve
axis involvement. Electronic and communication devices and technologies are a reality that is
increasingly present in the daily work of health care professionals and services. According to
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the Global Observatory on e-Health, the number of countries that reported using programmes
to access health information increased by 39% between 2010 and 2015, with those referring
to decision support systems representing an increase of 29%.12
Acting in the most diverse contexts, this technological support in health ranges from
prevention, monitoring and health promotion actions to diagnosis, interventions, and treatment
of already manifested situations.12,18
Studies on mobile technologies found that the limitations regarding their use are related to
the lack of skill in handling, poor access to the internet, difficulty in seeing the content due to
the screen’s small size, and the fear of the distance from assistance.17,19 According to the same
authors, these difficulties can be overcome if incorporating these technologies represents an
aid in the day-to-day work, for example, reduction of papers, ease of registration, the possibility
of commuting and timesaving. Also, such technologies should not replace the health care
professional’s performance but rather be a support instrument and act in a complementary
way.17,19
During the production stages of the “Hansen’s disease” application developed using the
ADDIE method, there was a concern that it was a clinical support application. When used,
it is essential to keep in mind that whatever the content and the possibility of intervention of
an application should never be superimposed on the clinical and critical reasoning of health
care professionals and, also, distance them from direct contact with people. The next step in
developing digital applications for leprosy is to use the fifth evaluation phase of the ADDIE
model is endemic leprosy areas.
Given Brazil’s territorial extension, the great social inequality and the weaknesses of
the health care network, there are countless difficulties in monitoring leprosy and the early
detection of new cases to control the disease. Brazil is a large, heterogeneous and unequal
country and, although it has been presenting a reduction in leprosy indicators, moving towards
the fulfilment of the goals of the Global Strategy for 2020, one must consider the irregular and
unequal distribution of resources that determine the different epidemiological situations in the
national territory.20
Concerning the weaknesses related to the health care network, they are the precarious
surveillance of household contacts of leprosy and, when diagnosed, failures in the monitoring
and treatment of the disease; irregular and uneven distribution of basic health units; geographical barriers; scarcity of physical and financial resources; control of actions, superficial training
on the disease to professionals, among others. For the control and intended eradication of
leprosy, it is necessary to invest in services and health professionals, with particular attention
to neglected diseases, improving access to services, investing in the continuous qualification
of professionals and strengthening the decentralization of the care network.20,21
Therefore, it is essential to keep in mind that research and the development of leprosy
management technologies are not the right strategies for the control and elimination of the
disease. Massive financial investments by government officials in the social areas and the
guarantee of rights, especially health, are necessary actions for the global objectives about
leprosy to be achieved.
This study’s contribution concerns the production of a tool that can support health care
professionals in the fight against leprosy, with emphasis on Brazil, and other Portuguesespeaking and/or Spanish-speaking countries, seeing that it is available for both the Android
and IOS operating systems.
Our study has some limitations. First, the mobile app did not use the fifth evaluation phase
of the ADDIE model in Brazil’s leprosy areas. This phase is essential in endemic areas to
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identify suspects of leprosy. The content of the application is still available in Portuguese only.
In general, it indicates the referral of suspected cases to the reference health service without
mentioning which are these locations. However, this limitation is because the care networks
in each region, country and city are heterogeneous.
Also, the application was produced from the funding of a research project. When funding for
this specific project is terminated, updates and new versions of the app may be compromised.
As future possibilities, further studies may be carried out, developing the Evaluation/Implementation phase of the ADDIE model to evaluate the “Hansen’s disease” application.
It is expected that this application will support health care professionals in leprosy control
actions, intervening—especially with those communicating confirmed cases to prevent disabilities, eliminate transmission, and achieving the Sustainable Development Goal 3—health
and well-being for everyone by 2030.
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