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Abstract

This study aimed to reflect on the need for and potential of developing mobile applications for immunization
care management, considering the challenges associated with paper-based vaccination records and the
demand for secure, interoperable record-keeping. It is a descriptive, critical reflection study based on an
analysis of publications and official documents. A Google Scholar search using the keywords "technology
AND immunization" yielded 13,001 publications, of which 39 were included after applying exclusion criteria.
Three categories were identified: the history of the National Immunization Program (PNI), vaccination
records, and health information technologies. While the PNI stands out as a significant public health
intervention, paper-based records have limitations regarding data degradation and loss, potentially leading
to unnecessary revaccination or reduced vaccination coverage. Information and communication
technologies emerge as an alternative to overcome these issues. The study concludes that developing
mobile applications for immunization is a pressing need that can benefit professionals, administrators, and
users by reducing costs and risks. Further research on virtual care and public behavior regarding these tools
is essential to inform future implementations.

Descriptors: Mobile Applications; Immunization; Vaccination Card; Information and Communication
Technologies; National Immunization Program.

Resumén

Este estudio tuvo como objetivo reflexionar sobre la necesidad y el potencial del desarrollo de aplicaciones
moviles para la gestién de la atencién de inmunizacion, considerando los desafios de los registros de
vacunacién en papel y las exigencias de registros seguros e interoperables. Se trata de un estudio descriptivo
y de reflexidn critica basado en el analisis de publicaciones y documentos oficiales. Una busqueda en Google
Scholar con los descriptores "tecnologia Y inmunizacion" arrojé 13.001 publicaciones, de las cuales 39 se
incluyeron tras aplicar los criterios de exclusién. Se identificaron tres categorias: historia del Programa
Nacional de Inmunizacién (PNI), registros de vacunacidn y tecnologias de la informacién en salud. El PNI se
destaca como una intervencion relevante de salud publica, pero los registros de vacunacién en papel
presentan limitaciones en cuanto a la degradacién y pérdida de datos, lo que puede conducir a
revacunaciones innecesarias o a una disminucidn de la cobertura de vacunacién. Las tecnologias de la
informacidn y la comunicacion surgen como una alternativa para superar estos problemas. Se concluye que
el desarrollo de aplicaciones méviles para lainmunizacidn es una necesidad apremiante, capaz de beneficiar
a profesionales, gestores y usuarios, reduciendo costes y riesgos. Es fundamental realizar nuevas
investigaciones sobre la atencidn virtual y el comportamiento publico en relacién con estas herramientas
para respaldar futuras implementaciones.

Descriptores: Aplicaciones Moviles; Inmunizacidn; Cartilla de Vacunacidn; Tecnologias de la Informacién y
la Comunicacién; Programa Nacional de Inmunizaciones.

Resumo

Objetivou-se refletir sobre a necessidade e as potencialidades do desenvolvimento de aplicativos méveis
para a gestdo do cuidado em imunizagdo, considerando os desafios da caderneta de papel e as demandas
por registro seguro e interoperdvel. Trata-se de estudo de reflexdo, descritivo e critico, baseado em analise
de publicages e documentos oficiais. A busca no Google Académico com os descritores "tecnologia AND
imunizagdo" resultou em 13.001 publicagBes, das quais 39 foram incluidas apds critérios de exclusdo.
Identificaram-se trés categorias: histérico do Programa Nacional de Imunizagdes (PNI), caderneta de
vacinagdo e tecnologias da informagdo em saude. O PNI destaca-se como relevante intervengdo em satude
publica, mas a caderneta de papel apresenta limitagdes quanto a degradacdo e perda de dados, podendo
levar a revacinag¢do desnecessaria ou a queda da cobertura vacinal. As tecnologias da informagdo e
comunicagdo surgem como alternativa para superar esses problemas. Conclui-se que o desenvolvimento de
aplicativos méveis paraimunizagdo é uma necessidade premente, capaz de beneficiar profissionais, gestores
e usuarios, reduzindo custos e riscos. Novas pesquisas sobre cuidado virtual e comportamento do publico
frente a essas ferramentas sdo fundamentais para subsidiar futuras implementagdes.

Descritores: Aplicativos Moveis; Imunizagdo; Caderneta de Vacinagdo; Tecnologias da Informagdo e
Comunicagdo; Programa Nacional de Imunizagdes.
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Introduction

In recent decades, the development of digital
information and communication technologies has enabled
access to data that was previously scarce, allowing
healthcare professionals and clients to experience a new
form of health education and care: digital care. During this
same period, advancements in technologies related to the
development, storage, distribution, and tabulation of data
on vaccines, serums, and immunizations have contributed to
improving the general population's health status. Given that
human care can be managed through digital channels, and
that healthcare professionals should seek ways to create
technologies rather than merely consuming them, the
primary objective of this dissertation was to present a
mobile application model designed to assist professionals,
administrators, and patients/clients with immunization
activities. Furthermore, the widespread use of mobile
devices (such as smartphones and tablets), combined with
the proliferation of wireless Internet access points, creates a
favorable environment for mobile applications that help
individuals maintain vaccination records in formats other
than paper, while also contributing to government
monitoring and statistical data®.

It is now well established that computerized
immunization systems are highly useful and offer a high level
of sensitivity regarding the safety of all those involved.
Immunization is a key component of preventive health
measures, with vaccination being the most effective way to
prevent various vaccine-preventable diseases, such as
smallpox (eradicated), polio, measles, tuberculosis, rubella,
influenza, hepatitis B, and yellow fever, among others?. It is
estimated that 2 to 3 million deaths are prevented annually
through vaccination; immunization is one of the most cost-
effective health investments for nations, as it enables
excellent prevention outcomes at a low cost, especially in
countries lacking adequate facilities for disease diagnosis
and treatment?,

Vaccinating children during their first year of life is
crucial for preventing various diseases and is associated with
a reduction in infant mortality rates; identifying vaccination
coverage and the factors responsible for delays or missed
immunizations is essential for the proper monitoring of
vaccination programs®. This data is recorded and stored in
vaccination booklets, a method still widely used to track
vaccination status, the use of which is justified by the fact
that they consolidate data relevant to an individual's clinical
assessment, such as test results, biometric measurements,
and records of consultations and vaccinations, while also
providing information and guidance of interest to the target
population’.

Over time, the vaccination record book has changed
to include specific information for certain groups, such as
health record books for children, adolescents, pregnant
women, and the elderly®. However, because they rely on
paper as the medium for information, these booklets are
susceptible to degradation caused by physical and chemical
agents, such as constant handling, improper storage, the
passage of time, humidity, and excessive light exposure. This
makes the records illegible and at risk of loss unless they are
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timely transferred to a new booklet. Furthermore, there is a
risk of the document being lost or forgotten when visiting
immunization services. The absence of recorded information
leads primarily to two problems: unnecessary revaccination,
which increases service time, results in wasted vaccine
doses, and necessitates a new booklet, and the risk of
compromised  vaccine coverage due to missed
appointments, leaving the individual unprotected and
undermining the goals of immunization policies®.

Thus, to address these issues and integrate
education and health, the decision was made to use mobile
technology to promote care, given that technology is
transforming many social activities, including those related
to health, and directly impacting people's quality of life.
Technological innovations are known to play a decisive role
in societal development, contributing to economic growth
and public well-being, as well as extending the duration of a
high-quality human life; consequently, the healthcare
industry cannot afford to lag in the face of the revolution in
mobility and information and communication
technologies”?. Just as the importance of preventing the loss
or destruction of information derived from vaccination
activities is emphasized, so too is the need for secure,
computerized record-keeping that enables interoperability
between public and private networks, given that patients
and clients commonly utilize both healthcare service
networks.

Given the above, this study aimed to reflect on the
need for and potential of developing digital technologies,
particularly mobile applications, for managing immunization
care, considering the challenges associated with paper-
based records and contemporary demands for secure,
interoperable, and integrated record-keeping across public
and private networks.

Methodology

This is a descriptive and critical reflective study,
conducted in 2018, involving an analysis of published studies
and official documents from the relevant institutions. To
establish the theoretical framework, a bibliographic search
was conducted across national and international databases,
without restricting publication dates, to encompass the
historical and conceptual evolution of the topic. Although
the Latin American biomedical community primarily uses
PubMed and SciELO, other fields of knowledge have
employed alternative search sources, with Google Scholar
(GS) being the main tool. Despite some researchers'
reservations regarding the use of Google Scholar, a study®
demonstrated that this database is more efficient, both
qualitatively and quantitatively, at retrieving scientific
articles in the field of medical education, thereby justifying
its adoption in the present study. After testing various
combinations of descriptors, such as vaccines, apps,
informatics, immunobiologicals, and technologies, among
others, in different positions and using Boolean operators, it
was determined that using the descriptors "technology AND
immunization" in Google Scholar was the strategy best
suited to the research objectives. The initial search yielded
13,001 publications. After the first exclusion, removing
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publications that did not involve use in humans, 3,461
publications remained. A second exclusion, removing works
not available in full text, left 2,271 publications. A third
exclusion, performed after reading the abstracts, left 196
publications. Finally, a fourth exclusion, conducted after
reading the full texts, resulted in the inclusion of 39
publications in the final stage of the analysis. Based on the
reading, systematization, and analysis of the selected
material, it was possible to identify three major thematic
categories that guided the structure of the review: Historical
Retrospective of the Implementation of Immunization
Programs in Brazil and the New Approach of the Brazilian
Society of Immunization; Vaccination Records and the
Management of Vaccination Data by Government Agencies
and Individuals; and Information Technologies as a Tool for
Health Promotion.

Results and Discussion

Historical overview of the implementation of immunization
programs in Brazil and the new approach of the Brazilian
Society of Inmunization

The National Immunization Program (PNI),
coordinated by the Ministry of Health in partnership with
state and municipal health departments, is recognized as
one of the most significant public health interventions, with
achievements such as the eradication of poliomyelitis, the
elimination of indigenous rubella virus circulation, and a
significant reduction in vaccine-preventable diseases,
contributing to a decline in infant mortality and an increase
in life expectancy®!°. Established in 1973, the PNI
consolidated actions that were previously fragmented into
vertical programs targeting specific diseases—such as
smallpox, tuberculosis, and polio—thereby defining the
national vaccination schedule and allowing states to adopt
complementary measures. Funded by public resources, the
program is universal and equitable, coordinating technical
standards as well as the procurement, storage, and
distribution of immunobiologicals across the entire
country®t1?,

The 1970s and 1980s marked the implementation
of the PNI and the National Self-Sufficiency Program,
consolidating public health planning, professional training,
scientific and technological advancement, and the guarantee
of citizenship. Brazil incorporated a large proportion of
internationally available vaccines, many involving high
technological complexity, produced by national public
laboratories such as Bio-Manguinhos/Fiocruz and the
Butantan Institute, enjoying a high level of trust among the
public and scientific communities” 34,

By inducing active immunity, vaccines are powerful
tools for controlling and eliminating infectious diseases,
although their efficacy and reactogenicity vary depending on
their composition and production process'>*. The
incorporation of new vaccines into the PNI follows
epidemiological, technological, immunological,
socioeconomic, logistical, and cost-related criterial’. Safety
is guaranteed by a rigorous assessment by Anvisa®,
However, vaccination faced crises of acceptance influenced
by demographic, socioeconomic, religious, and political
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factors, as well as by incidents during early campaigns!>%.
The successful eradication of smallpox boosted investment
in immunization between 1973 and 1980, a period that saw
the establishment of a technical and institutional foundation
for controlling prevalent diseases. The 1970 reform created
the National Department of Disease Prophylaxis and Control,
consolidating vaccination activities that had previously been
fragmented across vertical programs and state health
departments. The National Poliomyelitis Control Plan (1971)
enabled the accumulation of experience through state-level
campaigns, albeit without a nationally structured system of
epidemiological surveillance?22,

As the National Immunization Program (PNI)
evolved, Reference Centers for Special Immunobiologicals
(CRIEs) were established in 1993 to serve groups with
specific immunization needs. The PNI aims to vaccinate
100% of children under one year of age, achieving minimum
coverage rates of 95% for the tetravalent, polio, hepatitis B,
and MMR vaccines, and 90% for the BCG vaccine; it also
targets 100% coverage for the adult dual-antigen vaccine
(diphtheria and tetanus) among women of childbearing age
in at-risk municipalities®>*%?3, Although vaccination coverage
has improved since the 1980s, regional inequalities and risk
factors associated with non-vaccination persist, such as low
income, low maternal education, transportation difficulties,
and missed vaccination opportunities within health
services*524,

The establishment of the Brazilian Society of
Immunization (SBIm) in 1998 brought together professionals
from various specialties with the shared goal of scientific
updating, the development of immunization schedules,
engagement with public agencies, and the promotion of
vaccines as a vital public health tool. Currently, three
institutions issue vaccination schedules in Brazil: the
Ministry of Health (PNI), the Brazilian Society of Pediatrics
(SBP), and SBIm, which publishes updated schedules
annually for different age groups'®?>. While the PNI aims to
immunize the population to prevent outbreaks and
epidemics, scientific societies seek to maximize the
immunization of each individual against vaccine-preventable
diseases. Vaccination is one of the most cost-effective public
health interventions; it is estimated to prevent the deaths of
approximately 3 million children annually, contributing to
increased longevity and improved quality of life?.

The vaccination record and the management of vaccination
data by government agencies and individuals

The vaccination record book, introduced by
Oswaldo Cruz in 1904, remains, more than a century later,
the primary means of recording vaccine doses and boosters
for children, young people, adults, and the elderly; its correct
completion and updating are essential for the full efficacy of
the immunobiologicals'l. However, because it relies on
paper as a physical medium, the vaccination card is
susceptible to degradation caused by physical and chemical
agents, constant handling, improper storage, humidity, the
passage of time, and exposure to light. This can render
records illegible or result in their loss, leading to two main
problems: unnecessary revaccination, entailing wasted
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doses and increased service time, and the risk of
compromised vaccination coverage due to missed
appointments, leaving the individual unprotected and
undermining the goals of immunization policies®.

Studies reveal challenges faced by healthcare
professionals in managing the health record booklet, such as
failure to record data, high patient volume, bureaucracy,
communication gaps, and a lack of appreciation by families,
indicating a need to reorganize services and implement
educational activities?’. Systematizing this information in a
digital format, with data available via a network, emerges as
a viable alternative to avoid such problems. The PNI began
computerization efforts in 1994, albeit in their early stages.
It is evident that the booklets lack space for recording
adverse events and fail to provide users with clear
information on how to report them, which limits their
utility?>. At the same time, anti-vaccination movements,
amplified by social media and celebrities, spread distrust and
put vaccination coverage at risk?5,

Technological advances have enabled the
development of vaccines against diseases that previously
lacked preventive measures, such as dengue and
schistosomiasis, using recombinant DNA technology,
thereby broadening the spectrum of protection?®. Reflecting
on the health work process is essential for improving the
quality of care, and the virtualization of the health record
book has been identified as a resource to make life easier for
professionals, managers, and patients!2. The miniaturization
of processors and electronic components has transformed
mobile phones into high-performance smartphones, making
mobile technology widely accessible. The information age
has moved beyond standard administrative functions and
now plays a fundamental role in patient care, prescribing,
prevention systems, and vaccine utilization®3°,

Information technologies as a tool for health promotion

Information and Communication Technologies
(ICTs) have been transforming social relations and the
interaction between government and citizens, with the
increasing availability of information and services through
applications and social networks®. According to IBGE3!,
54.4% of Brazilians access the internet daily, with mobile
phones being the preferred device for browsing, a trend that
has fostered digital inclusion. The universal adoption of ICTs
directly influences societal habits and impacts the healthcare
sector and comprehensive care®?. Technological evolution,
from the Von Neumann architecture to modern
smartphones, combined with the development of the
Internet and social media, has created an ecosystem
favorable to the provision of digital health services'33.

In the government sector, ICT-based systems are
widely used for accessing test results, automating medical
records, and managing population data, aiming for greater
efficiency in service deliveryl. The adoption of mobile
devices by healthcare professionals is high, and there is
evidence that professionals with access to reference tools
and continuing education provide better care, with a positive
impact on vaccination coverage3*3%. Telemedicine enables
remote medical interventions, such as second opinions,
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consultations, and care for chronic patients and high-risk
pregnant women, thereby expanding the reach of primary
care®,

For mobile application development, it is necessary
to review software engineering concepts, select an
appropriate development model (sequential, iterative, or
spiral), and adopt frameworks based on best practices to
ensure quality and adherence to estimated timelines and
costs3®, The success of the PNI depends on the continued
sharing of responsibilities among all social actors!2. The
Brazilian government and funding agencies need to define
strategies to position the country competitively on the
international stage, overcoming regulatory barriers and
investing in innovation and technological development in
immunobiologicals!**’. Information technology facilitates
decision-making and enhances the delivery of care, creating
a growing need for technologies aimed at the
systematization of nursing practice®®. The development of
mobile applications linked to scientific health research is
crucial, as their content is analyzed and tested by
professionals who understand the users' actual needs. We
are living in an era of personal and technical mobility where
mobile devices are ubiquitous, offering the opportunity to
design learning and care in innovative ways, connecting
people in real time and creating learning communities3*3.

Conclusion

The development of applications for the
management of human care, whether through direct
intervention actions, management, or health education,
appears to be a need to be addressed by health
professionals, who have the mission of becoming technology
producers rather than mere consumers. In the field of
vaccines, many individuals remain exposed to the risks of
non-vaccination or the administration of unnecessary extra
doses, since the paper vaccination card, a technology in use
since the 1970s, is no longer sufficiently efficient in meeting
the demands of contemporary society. Coupled with the
needs imposed by globalization and the (re)positioning of all
social actors, including in remote areas that already make
use of mobile technology and applications, the need for
mobile applications to manage the production, storage,
distribution, and control of vaccines and immunobiologicals
becomes undeniable. It is expected that the results of this
research will awaken in health professionals and care
managers an interest in the production of new technological
knowledge, which will not only meet an already expressive
population demand but also benefit the professionals
themselves, since such technologies are expected to reduce
costs related to the production and storage of paper cards
and, above all, reduce risks for all those involved in the
immunization process.

Finally, we call upon researchers in the vaccine field
to develop technologies aligned with the needs of the
population in the new era, as well as to ensure that theories
of virtual care and the understanding of public behavior
regarding the use of electronic devices and health
applications are better studied and disseminated among
their peers.

Glob Acad Nurs. 2023;4(Sup.4):e412


https://dx.doi.org/10.5935/2675-5602.20200412

Study of immunization technologies: a theoretical-practical reflection
Costa JF, Peixoto MSBF, Vidal JLV, Holanda DSM, Souza LF, Almeida MRF

References

1. Papaddpolis AV, Fontes RR. ImunizaBR: aplicativo mével para registro de vacinagdo [trabalho de conclusdo de curso]. Brasilia:
Universidade de Brasilia; 2017.

2. Sato APS, et al. Uso de registro informatizado de imunizagdo na vigilancia de eventos adversos pds-vacina. Rev Saude Publica. 2018;52:1-
8. https://doi.org/10.11606/51518-8787.2018052000384

3. Brasil. Ministério da Saude. Manual de vigilancia epidemioldgica de eventos adversos pds-vacinagdo. Brasilia: Ministério da Saude; 2014.

4. Almeida MR, et al. Imunizagdo na infancia: uma revisdo da literatura. Rev Thema Sci. 2016;5(1):112-24.

5. Abud SM, Gaiva MAM. Analise do preenchimento dos dados de imunizagdo da caderneta de saude da crianga. Rev Eletr Enferm.
2014;16(1):61-7. https://doi.org/10.5216/ree.v16i1.20738

6. Picango M, et al. Cuidado integral da saude da crianga e do adolescente. [S.L.]: [s.n.]; 2014.

7. Viana ALDA, et al. A politica de desenvolvimento produtivo da saude e a capacitagdo dos laboratérios publicos nacionais. Cad Saude
Publica. 2016;32(Supl 2):e00188814. https://doi.org/10.1590/0102-311X00188814

8. Oliveira MR. Desenvolvimento de um aplicativo para a formagdo em sistematizagdo da assisténcia de enfermagem [tese]. Fortaleza:
Universidade Estadual do Ceara; 2018.

9. Puccini LRS, et al. Comparativo entre as bases de dados PubMed, SciELO e Google Académico com o foco na tematica Educagdo Médica.
Cad UniFOA. 2015;10(28):75-82. https://doi.org/10.47385/cadunifoa.v10.n28.346

10. Domingues CMAS, et al. Programa nacional de imunizagdo: a politica de introdugdo de novas vacinas. Rev Eletron Gest Saude.
2015;6(4):3250-74.

11. Pinto LLS. O Programa Nacional de Imunizag¢des para além do controle das doengas imunopreveniveis: uma histéria de 30 anos. Rev
Baiana Saude Publica. 2014;28(1):91.

12. Tertuliano GC. Repensando a pratica de enfermagem na sala de vacinagdo. In: Anais da Mostra Cientifica do Cesuca. 2014. p. 2317-5915.

13. Tempordo JG, Maia MLS. Programa Nacional de Imunizages (PNI): histdria, avaliagdo e perspectivas. In: Buss PM, Tempordo JG,
Carvalheiro JR, organizadores. Vacinas, soros & imunizagdes no Brasil. Rio de Janeiro: Fiocruz; 2005. p. 101-23.

14. Homma A, Possas CA, Martins RM. Panorama do desenvolvimento tecnolégico em vacinas no Brasil. ComCiencia. 2014;(162):1-8.

15. Abbas AK, Lichtman AHH, Pillai S. Imunologia celular e molecular. 82 ed. Rio de Janeiro: Elsevier; 2015.

16. Migowski E. Vacinas. In: Migowski E. Vacinas: riscos e beneficios — um guia pratico e rapido. Sdo Paulo: BBS; 2007. p. 19-27.

17. Chiarella JM. Vacina da dengue: um desafio nacional. Rev Fac Cienc Med Sorocaba. 2016;18(2):123-4. https://doi.org/10.5327/21984-
4840201621180

18. Brasil. Ministério da Satde. Secretaria de Ateng¢do a Saude. Departamento de Atengdo Basica. Diretrizes para o cuidado das pessoas com
doengas crénicas nas redes de atengdo a saude e nas linhas de cuidado prioritdrias. Brasilia: Ministério da Saude; 2013.

19. Piccoli AS, Kligerman DC, Cohen SC. Politicas em salde, saneamento e educacdo: trajetdria da participagdo social na satude coletiva. Saude
Soc. 2017;26(2):397-410. https://doi.org/10.1590/50104-12902017248439

20. Moulin AM. A hipédtese vacinal: por uma abordagem critica e antropoldgica de um fenémeno histérico. Hist Cienc Saude. 2003;10(2):675-
95.

21. Hochman G. Vacinacdo, variola e uma cultura da imuniza¢do no Brasil. Cienc Saude Colet. 2011;16(2):479-88.

22. Tempordo JG. O Programa Nacional de Imunizagdes (PNI): origens e desenvolvimento. Hist Cienc Saude. 2003;10(2):601-17.

23. Ribeiro MCS. Programa Nacional de Imunizagdo — PNI. In: David R, Alexandre LBSP. Vacinas: orientagdes praticas. Sdo Paulo: Martinari;
2008.

24. Silva AAM, et al. Cobertura vacinal e fatores de risco associados a ndo-vacinagao em localidade urbana do Nordeste brasileiro, 1994. Rev
Saude Publica. 1999;33(2):147-56.

25. Silva Achkar TC, et al. Eventos adversos na vacinagdo em criangas, escolares e adolescentes: revisdo da literatura. Rev Thema Sci.
2016;4(2):127-39.

26. Barbosa JPMRV. Vacinagdo e a sua influéncia na mortalidade [tese]. Porto: Universidade Fernando Pessoa; 2015.

27. Blanco F, et al. Dificuldades enfrentadas pelos profissionais na utilizacdo da caderneta de saude da crianga. Rev Bras Pesq Saude.
2017;18(2):96-103.

28. Vasconcellos-Silva PR, Castiel LD, Griep RH. A sociedade de risco midiatizada, o movimento antivacinagdo e o risco do autismo. Cienc
Saude Colet. 2015;20(2):607-16.

29. Siqueira JU. Engenharia genética e a tecnologia do DNA recombinante no desenvolvimento de vacinas génicas [trabalho de conclusdo de
curso]. Brasilia: Centro Universitario de Brasilia; 2018.

30. Pinochet LHC, De Souza Lopes A, Silva JS. InovagBes e tendéncias aplicadas nas tecnologias de informagdo e comunicagdo na gestdo da
salde. Rev Gest Sist Saude. 2014;3(2):11-9.

31. Instituto Brasileiro de Geografia e Estatistica (IBGE). Acesso a internet e a televisdo e posse de telefone mével celular para uso pessoal.
Brasilia: IBGE; 2014.

32. Marinho MM, Castro RR, Marinho ES. Aplicativos para dispositivos moéveis: um caminho para automedicagdo? Rev Expressao Catol.
2015;4(2):45-53.

33. Brian. Assembling an open-source mobile app development stack. Gardner Tech Prof Adv. 2015;2:1-10.

34. Tibes CMS, Dias JD, Zem-Mascarenhas SH. Aplicativos méveis desenvolvidos para a drea da saude no Brasil: revisdo integrativa da
literatura. Rev Min Enferm. 2014;18(2):471-86.

35. Oliveira TR, Costa FMR. Desenvolvimento de aplicativo mével de referéncia sobre vacinagdo no Brasil. J Health Inform. 2012;4(1):20-5.

36. Tanenbaum AS. Sistemas operacionais modernos. 32 ed. S3o Paulo: Pearson Prentice Hall; 2010.

37. Rolnik R, Klink J. Crescimento econdmico e desenvolvimento urbano: por que nossas cidades continuam tdo precdrias? Novos Estud

CEBRAP. 2011;(89):89-109.

https://dx.doi.org/10.5935/2675-5602.20200412 Glob Acad Nurs. 2023;4(Sup.4):e412


https://dx.doi.org/10.5935/2675-5602.20200412

38.

39.

Study of immunization technologies: a theoretical-practical reflection
Costa JF, Peixoto MSBF, Vidal JLV, Holanda DSM, Souza LF, Almeida MRF

Lima DFB, Ivo GP, Braga ALS. Nursing in computer information systems: a systematic review of the literature. Rev Pesqui Cuid Fundam

Online. 2013;5(3):18-26.
Sharples M, et al. Mobile learning: small devices, big issues. In: Technology enhanced learning: principles and products. [S.l.]:

Kaleidoscope Legacy Book; 2008.

https://dx.doi.org/10.5935/2675-5602.20200412 Glob Acad Nurs. 2023;4(Sup.4):e412


https://dx.doi.org/10.5935/2675-5602.20200412

