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Objective: develop and evaluate a vaccine application for 

mobile devices, with update integrated with the National 

Immunization Program Information System, for care in 

vaccination rooms. Method: methodological research based 

on the Pressman System Development Life Cycle theory 

developed in three stages: integrative literature review, 

computational development, and application evaluation. The 

product was evaluated as to satisfaction, using a validated 

questionnaire, and as to usability by the System Usability 

Scale. Results: the application functionalities were based on 

the survey of technological Innovations on immunization, 

published in the scientific literature. It displays user vaccines 

directly from the National Immunization Program Information 

System, notifies about upcoming vaccines, and enables the 

inclusion of vaccine cards of dependents. The evaluation 

resulted in users’ mean score of 90.5 ± 11.1 and health 

professionals’ mean score of 84.2 ± 19.4. Conclusion: the 

application is a technological tool with potential to improve 

the work process in vaccination rooms and to reach the goals 

of vaccine coverage. It synchronizes data with the National 

Immunization Program Information System, thus enabling 

the maintenance of people’s vaccination history.

Descriptors: Nursing Informatics; Vaccination; Information 

Systems; Mobile Applications; Information Technology; 

Software.
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Introduction

Vaccination is an important public health instrument 

in the prevention and control of immunopreventable 

diseases and, therefore, keeping the vaccine card 

updated and accessible is essential to enable its 

benefits. However, keeping this card updated is hindered 

by many barriers, such as lacking knowledge about 

the importance of immunobiological administration, 

forgetting scheduled doses, and fearing possible 

complications related to the vaccine(1-2). 

In the routine of health services, the vaccine card 

is presented as a paper document maintained in various 

types of formats and contents. This may result in 

problems such as loss of card and difficulty in providing 

the health professional with access to consistent and 

reliable information, as these cards are vulnerable to 

damage, which compromises their validity(3). One of the 

ways to solve the problems concerning the maintenance 

of vaccination records would be the use of mobile 

devices(4).

International studies highlight the use of mobile 

devices comprising electronic and reliable records 

of people’s vaccination history, providing updated 

vaccination schedule and reminders of future vaccines, 

thus contributing to improve vaccination coverage rates 

and organization of the immunization schedule(4-8). In 

Brazil, a mobile device developed with the objective 

of permanent education of professionals and health 

education in vaccination was traced in the scientific 

literature(9). 

Vaccination applications function as a digital 

vaccination card, registering vaccines and providing 

information to people(10). However, a limitation in the 

use of applications is the reliability of the information 

provided. Most applications do not automatically update 

vaccination card records directly from the Immunization 

Information System (IIS), which makes it difficult to 

maintain the card because the person needs to manually 

register their vaccine records, and may compromise the 

validity of the information. Accordingly, as a criterion 

for validating this information, applications should be 

“linked” to the IIS(8,10-11). Integration with the IIS enables 

the reliability of vaccine information for the health team 

and guarantees the digital vaccine card as a document 

to prove the person’s vaccination history(8). 

In Brazil, traditionally, nursing assumes the 

entire work process in the vaccination room. Thus, a 

digital vaccine card, synchronized with the National 

Immunization Program IIS, will enable the management 

of care in vaccination rooms, with decision making about 

the vaccination situation of the person resulting in safe 

care, both for the nursing staff and for the person to be 

vaccinated. Moreover, it may enable greater involvement 

of the population with issues related to vaccination. 

In this perspective, this study aimed to develop and 

evaluate a vaccine application for mobile devices, with 

update integrated with the National Immunization Program 

Information System, for care in vaccination rooms.

Method 

This is a study of methodological development of 

a digital vaccine card in mobile technology, with update 

integrated with the SIPNI, in the form of an application 

called Vaccination in the Palm of the Hand (Vacinação 

na Palma da Mão), based on the Pressman System 

Development Life Cycle theory(12). The application 

was developed in partnership with professors of the 

programs in Nursing and Computer Science of the 

Federal University of São João del Rei – UFSJ and 

with professors and students of the Federal Center of 

Technological Education of Minas Gerais – CEFET-MG. 

The research was carried out from March 2017 

to August 2018, in a municipality in the state of Minas 

Gerais. The municipality’s health care network is 

composed of twelve health establishments, of which 

7 Primary Health Care Units (PHCU), totaling a 100% 

coverage of the Family Health Strategy. The population 

estimated for 2018 was 27,755 thousand inhabitants(13). 

Implementation of the SIPNI in PHCU vaccination rooms 

began in 2013 and, at the time of this research, the 

municipality had dense vaccine database registered in 

the system, that being the reason for its choice. All 7 

PHCUs participated in the study. 

The methodological course of the present study 

was developed in three phases: 1st phase - integrative 

literature review to trace  applications for mobile devices 

and their use in vaccination care, in order to support the 

construction of the application functionalities;  2nd phase 

– development of the computational system carried out 

in cycles, considering the stages of communication, 

planning, modeling, construction and delivery belonging 

to the software engineering evolutionary model, whose 

main characteristic is the delivery of increasingly 

complete versions at each iteration(12); and 3rd phase – 

evaluation of the application. 

The integrative literature review traced 

technological innovations, their functionalities, benefits 

and limitations.  In the analysis, the gold standard for 

a vaccination application was defined as:  synchronizing 

with the IIS database, sending reminders of alert 

on scheduled vaccines and/or delayed vaccines, and 

disseminating information about immunization. The 

review and synthesis of knowledge were performed in 

the databases PUBMED, MEDLINE, LILACS,  SCIELO, 
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WHOLIS, ACM (Association for Computing Machinery) 

and of the Institute of Electrical and Electronic Engineers 

(IEEE), based on the Descriptors in Health Sciences 

(DeCS): Vaccination; Medical Informatics; Immunization 

Programs; Immunization; Mobile Applications; Cell 

Phones; Electronic Health Records; Technology; Vaccine 

e Clinical Decision Support. The inclusion criteria used for 

sample selection were: publications available   online in 

English, Portuguese and Spanish, regardless of the year 

of publication, which addressed the IT for mobile devices 

in vaccination care. Theses, monographs, abstracts and 

review articles were excluded.  

The digital vaccine card computer system for 

mobile devices consisted of two parts: a) the SIPNI data 

synchronization system, called the   Vaccination in the 

Palm of the Hand Synchronization System (Sistema de 

Sincronismo Vacinação na Palma da Mão - VPM-Sinc); b) 

the mobile application called Vaccination in the Palm of 

the Hand (Vacinação na Palma da Mão).

The development was carried out considering the 

software engineering evolutionary process model. The 

evolutionary process flow occurs in a cyclical way and 

presents a characteristic that enables the delivery of 

increasingly complete versions of the software(12). Thus, 

the digital vaccine card was built in three development 

cycles. The first cycle aimed at developing the VPM-Sinc 

Synchronization System; the second cycle, at analyzing 

and designing interfaces of the Vaccination in Palm 

of the Hand application; the third cycle, at the final 

construction of the application in Android and iOS mobile 

environment and its integration with the VPM-Sinc.

The application construction considered the initial 

interaction between those involved in the study, including 

health professionals working in vaccination rooms, potential 

users, and researchers, aiming to meet the criteria of 

data security, ease of use and benefits for people and 

health professionals. In the planning stage, we designed 

the functionalities and chose tools to be used in the 

development cycle.  The modeling stage consisted in the 

preparation of diagrams, which were used in the next step, 

in the construction of the proposed mobile application. After 

the construction of the functionalities, three researchers of 

the vaccine area checked and monitored them in order 

to validate their compliance with the requirements. This 

cycle continued until the end of development, when the 

application was analyzed and evaluated.

Initially, to enable the application to update with 

SIPNI vaccine records, we developed the synchronization 

system called VPM-Sinc, which is composed of two 

modules (Figure 1).  The first module was developed in 

desktop  environment – for selection of SIPNI vaccine 

records and storage in an online database  –, in Java, due 

to its portability, which enables installing the software in 

vaccination rooms with any computer operating system. 

The second module, developed in web environment, 

enables the mobile application to update with SIPNI 

vaccine   records stored in the online database.

The application was evaluated in two stages and 

with three different groups: professors/researchers, 

nursing professionals working in the vaccination room, 

and primary health care users. 

For evaluation of the first version of the Vacinação 

na Palma da Mão application, consisting of the main 

interfaces of the application and proposal of integration 

to SIPNI, we invited seven professors/researchers 

that teach immunization content in the undergraduate 

programs in nursing and medicine of the UFSJ. All 

professors agreed to participate in the study.  

In April 2018, the final version of the application 

was evaluated, both by professionals working in the 

vaccination room and by users of Primary Health Care 

Units – PHCU of the municipality. The sample of the 

population was intentional and non-probabilistic. During 

a one-week period, we selected users served in PHCUs 

in the study municipality. For selection, we considered 

as inclusion criterion any adolescent, adult or elderly 

person who had a mobile device of the smartphone type 

and voluntarily accepted to participate in the study. The 

age group considered for adolescent users was 10–19 

years; for adults, 20–59 years;  for seniors, 60 years or 

older – according to Brazil’s 2018 National Vaccination 

Calendar, made available by the Brazilian the Ministry 

of Health. Nine users invited, who met the inclusion 

criteria, did not want to participate in the study. 

For selection of professionals, we included all those 

of the nursing team who worked in the vaccination room 

and were present in the unit at the time of data collection. 

Of the total 16 professionals of the municipality, 13 were 

present in the health unit and only one nurse did not 

agree to participate in the study.

In the evaluation with the professors, we 

performed a satisfaction test, which consisted of 

applying a satisfaction questionnaire(14) that presents 

questions about the usability of the application, such 

as: ease of use; organization of information; layout of 

the screens; nomenclature used in the screens; system 

messages, assimilation of information; general concept 

in relation to the applied test. The questions present a 

numerical scale from 0 to 5, and 5 indicates the highest 

level of satisfaction, while 0 presents the lowest level 

of satisfaction. For a better understanding, words are 

placed in the ends (such as difficult-easy; bad-good; 

confused-clear; interesting-monotonous). The main 

objective was to collect information to deepen the 

understanding of the application, trace functionalities in 

conformities and points to be improved.
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When evaluating the final version of the application, 

participants used the application on a mobile device, 

exploring its functionality more than once. After 

becoming familiar with the presented content and its 

structure, they answered the System Usability Scale – 

SUS(15) questionnaire, validated in Portuguese in 2010(16). 

The SUS questionnaire contains ten questions, totaling 

100 points, which allow obtaining people’s overview 

about the system. The SUS measurement scale is of 

the Likert type, whose score ranges from 1 to 5 points. 

Participants are asked to answer whether or not they 

agree with the statements using the options: totally 

disagree (1 point), disagree (2 points), neither agree nor 

disagree (3 points), agree (4 points), and totally agree (5 

points). It is possible to recognize, in the questionnaire, 

quality components such as ease of learning (questions 

3, 4, 7 and 10), efficiency (questions 5, 6 and 8), ease 

of memorization (question  2), minimization of errors 

(question 6) and satisfaction (questions 1, 4 and 9).

After collecting data of the satisfaction 

questionnaire(14), applied to professors/researchers, 

we calculated  the mean score for each question 

answered.

The calculation of the SUS score is the final score 

obtained, calculated by means of the individual sum of the 

answers. For items 1, 3, 5, 7 and 9, the individual score 

is the received score minus 1. For items 2, 4, 6, 8 and 10, 

the contribution is 5 minus the received score. The sum 

of all scores is multiplied by 2.5, thus obtaining the total 

SUS value that classifies the system’s usability(15). 

After assigning and calculating the score, it is 

possible to classify the evaluated system: 0 to 50 (not 

acceptable); 50 to 70 (marginal or little significant); 

above 70 (acceptable). Regarding the classification of 

usability adjectives, around 20.3 is considered worst 

imaginable; around 35.7 is considered bad; around 

50.9 is considered fair or regular; around 71.4 is good; 

around 85.5 is excellent; around 90.9 is considered best 

imaginable(17). After the recognition of the five quality 

components, the amplitude from 0 to 4 was calculated 

based on the answers related to each component(16).  

This research was approved by the ethics 

committee of the Universidade Federal de São João Del 

Rei – 1.207.846, CAAE 47990215.3.0000.

Results 

In the application construction stage, the 

functionalities were based on 9 ITs for mobile devices 

traced in the literature. Of these, two were developed 

in the United States of America, two in China, one in 

Canada, Austria, Kenya, Thailand and Brazil respectively.  

In the stage of application evaluation by professors/

researchers, seven judges participated in the study, with 

a mean age of 44.4 years, the majority of whom were 

female (57.1%); as for professional training, they were 

all nurses and had a doctoral degree. 

In the evaluation of the satisfaction questionnaire(13) 

almost all the evaluated criteria obtained a mean equal 

to or greater than 4.0. Only the “System messages” 

criterion was evaluated with a 3.43 score. In the specific 

field for suggestions, they indicated some improvements 

in the application layout, such as inclusion of background 

image, harmonization of components with more rounded 

Vacinação na Palma da Mão mobile application development

VPM-Sinc*

SIPNI†

vaccine
records

Internet
Vacinação na 
Palma da Mão 

Application

Application
Interface Design

Construction 
of interface, 
logo, colors, 
font and texts

Satisfaction 
Test with 

professors/
researchers 

of the 
immunization 

area

2nd Cycle

VPM-Sinc*
software development

VPM-Sinc* 
Core - 

Storage and
communication 

with mobile 
application

VPM-Sinc* 
Agent - 

Extraction of
vaccine 
records 

from SIPNI†

1st Cycle

Application Construction
on Mobile Platform

Construction 
of the Android 

and IOS 
application and 
integration with 

VPM-Sinc*

Usability 
evaluation 

with Primary 
Health Care

professionals 
and users

3rd Cycle

*VPM-Sinc = Synchronization System Vaccination in the Palm of the Hand; †SIPNI = National Immunization Program Information System

Figure 1 - Structure of construction of the “Vacinação na Palma da Mão” mobile application
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edges, inclusion of icons in some screens and addition of 

colors that express feeling of well-being and modernity. 

Regarding the messages displayed in the application, they 

suggested improvements in the texts that notified about 

overdue vaccines and in the texts detailing the vaccines, 

with the use of language that is less technical and easy 

to understand by people. Regarding the requirements of 

the application, they observed the need to implement 

a functionality for the addition of dependents’ cards, 

in order to facilitate the monitoring of the vaccination 

situation, mainly by the guardians of younger children.

All suggestions of professors/researchers were 

accepted, and Figure 2 shows the main graphical 

interfaces of the final version of the application. They 

are responsible for the entire user visualization and 

interaction process.

Figure 2a illustrates the application “Access 

Screen”, where the user informs the National Health 

Card and the password made available in the health 

unit. Figure 2b illustrates the “Initial Screen” after the 

synchronization of vaccines. This screen is composed 

of the “My Card” and “Information” tabs. In the “My 

Card” tab, users will see a list of all vaccines of their 

card that have been applied and, if there is any vaccine 

with subsequent scheduling, an informative counter of 

the number of scheduled doses is displayed. By clicking 

on a list item, users access the “Vaccine Details” screen. 

The “Information” tab enables obtaining information 

about vaccines and vaccination. The functionality of 

sending reminders of scheduled doses enables users to 

regularize their vaccination situation and, consequently, 

achieve vaccine coverage.

Figure 2c illustrates the “Vaccine Details” screen, 

displaying items such as application date, batch, 

vaccinator and health unit where the vaccines were 

administered, as well as items such as scheduling date 

of the next doses to be administered. On this screen, by 

clicking on “Vaccine Information,” users see information 

such as indication, contraindication, adverse events 

and conducts in case of post-vaccination adverse event 

(Figure 2d). 

The application has vaccine notification functionality. 

Thus, when a vaccine is registered on the SIPNI, the 

VPM-Sinc synchronizes the data and sends a notification 

to the mobile application, which directs the data to the 

notification screen, with description of the released 

dose and the scheduling information (Figure 2e). This 

functionality allows considering the digital vaccine 

card as a document to prove the users’ vaccination 

history, and differentiates it from other immunization 

applications existing in Brazil. 

For users who have dependents, the application 

provides the option of adding and monitoring the 

vaccination status of the dependent’s cards (Figure 2f).

To facilitate the sharing of vaccine card information, 

in case of medical appointment, the application generates 

the vaccine card in digital version, in Portable Document 

Format (PDF), for viewing and/or sharing of received 

and scheduled vaccines. This functionality enables the 

team working in the vaccination room to more easily 

view the person’s complete vaccinal history.

The usability evaluation using the SUS questionnaire 

was important to assess the interaction between users 

and the application. During the data collection week, 

we interviewed 55 people, namely 43 PHCU users and 

12 health professionals. Among the users, 34 (79.1%) 

were aged 20–59 years; 7 (16.3%) were aged 10–19 

years, and 4.6% were older than 60 years. The health 

professionals’ mean age was 35.1 years and they were 

all female. Most users (79.1%) and health professionals 

(75%) have used smartphones for more than three 

years, respectively.  

The mean SUS score obtained (90.5 ± 11.1) in 

the evaluation of PHCU users indicated best imaginable 

usability, which means that the application usability 

was accepted by the respondents. Based on the users’ 

general information, the SUS score was estimated for 

each characteristic such as age, sex, smartphone usage 

frequency, familiarity with smartphone, smartphone 

operating system, Internet access on the smartphone, 

Internet usage frequency, and whether they use any 

vaccination application (Table 1). 

As for age group, the mean SUS score of PHCU 

users aged 10–19 years (95.4 ± 5.3) and 20–59 years 

(89.9 ± 12.0) indicated that the application usability is 

the best imaginable. For users aged 60 years or more, 

the mean SUS score of 83.8 ± 1.8 indicated excellent 

usability. The usability evaluation by professionals was 

also accepted with mean SUS score of 84.2 ± 19.4, 

which indicated excellent usability. 

The evaluation with PHCU users showed about 

the application, in decreasing order of amplitude (0–4 

scale): efficiency (3.7), ease of memorization (3.7), 

satisfaction (3.6), minimization of errors (3.5), and 

ease of learning (3.5). The evaluation with professionals 

showed the following amplitudes: minimization of 

errors (3.8), efficiency (3.5), satisfaction (3.4), ease of 

learning (3.3), and ease of memorization (3.2).
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CNS (National SUS Card)

25 year old

Next Vaccine

Next Vaccine

Jan 03, 2018
Next Vaccine

Completed

(TETANUS, DIPHTHERIA)

3rd Dose

2nd Dose

1st Dose

Scheduling

Vaccination Completed

Vaccination Completed

This dose is scheduled to
Jan 03, 2018 and is overdue.
Do not miss the vaccination.
Attend the health unit closer
to your home.

Dec 03, 2017
BATCH 22FD54
J.L. - COREN 9999999
PSF PONTELO I

(MEASLES, MUMPS,
RUBELLA)

Nov 06, 2018

HEPATITIS B

My
Card

Back Back

My Card Hepatitis B

Hepatitis B Vaccine Notification My Cards

Information

My
Cards

Information

My
Card

Vaccine
Information

Nov 06, 2018

TRIPLE VIRAL

DOUBLE ADULT

YELLOW
FEVER

Password

ENTER

What is it for?

It prevents the infection by the virus
that causes Hepatitis B.

M. R. F.
25 years

D. R. F.
3 years

A. R. F.
2 years

C. R. F.
4 years

Congratulations, the Double Adult
vaccine was added to your card.
Date of administration: Apr 10, 2018

The next Triple Viral vaccine was
schedule to Nov 06, 2018.
Don’t miss it!

The next dose for Hepatitis B
was scheduled to Jan 03, 2018.
Don’t miss it!

Congratulations, the Triple Viral
vaccine was added to your card.
Date of administration: Oct 06, 2018

Target public

Newborns, children, adolescents,
adults, the elderly, and pregnant women.

Indications

Newborns preferably in the first 12 hours of
life; pregnant women of any age group and 
gestational age, and individuals at any age 
who have never received the vaccine.

Contraindications

The vaccine is contraindicated in cases of
allergic reactions to the components of the
vaccine, manifested after the administration
of any dose.

In case there are reactions

You should take note of signs and symptoms,
time/duration, intensity, and go to the closest

Figure 2 – Main screens of the application: (a) access to application; (b) initial screen; (c) vaccine details; (d) vaccine 

information; (e) notifications; (f) dependents’ cards

Discussion 

The technological innovation developed, namely 

Vacinação na Palma da Mão, enables the synchronization 

of data from SIPNI on the mobile application, making  

the person’s vaccine card digital and with automatic 

updating, ensuring the maintenance of this document 

throughout life, in addition to quick access to information. 

Moreover, if enhances the quality of care provided in

vaccination rooms by systematizing and automating the 

registration of vaccination of the population.

 The maintenance of high vaccine coverage is a 

major factor for the reduction of morbidity and mortality 

duer to immunopreventable diseases. The vaccination  

coverage diseases. The vaccination coverage rates 

and their decreasing trend in recent years have 

required caution and monitoring of managers and 

professionals(18-19), since the consequences of such
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situation are visible, such as the reemergence of 

diseases such as yellow fever and measles, for example.

The decrease in vaccine coverage requires the 

development of strategies to foster vaccination and 

the planning of evidence-based actions. Thus, the 

Vacinação na Palma da Mão advances in knowledge, 

in order to provide a technological tool with potential 

to impact on the increase of vaccine coverage and, 

consequently, contributing to patient safety. Health 

organizations need to advance toward completely 

recording the provided care in digital devices, 

enhancing patient safety. Recording data electronically, 

in a complete and detailed way, leads to the production 

of qualified information to support decisions on patient 

care and safety(20-21).

It is important to highlight the use of applications 

for immunization in other countries. The ImmunizeCA 

application, developed in the Hospital of Ottawa 

(Canada), became official with functionalities of 

information integration and management by the 

country’s immunization information system(4-5). The 

ImmunizeCA reminder function was evaluated in a study 

and it was found that 36% of the mothers evaluated 

resorted to this application functionality to monitor the 

vaccination records of their children, minimizing delays 

and, consequently, improving vaccine coverage(22). 

A study conducted in San Diego found that reminder 

system associated with immunization records can be 

successful in improving vaccine coverage(23).

A randomized clinical trial, conducted to evaluate 

vaccine coverage in a rural province of China, using 

an IT in immunization, enabled tracing children 

vaccination delays by generating alerts, resulting in a 

17% increase in vaccination coverage in the region. 

Health professionals reported that the information 

available through the application favored the continuity 

of immunization activities(24).

In Austria, the VaccApp application provides 

information about routine vaccinations, special vaccines, 

travel vaccines, among other related information. It 

assists in controlling and updating the vaccination status, 

favoring the parents’ active participation in the health of 

their children, constituting a tool of easy accessibility 

for communication in vaccination(25). A frequently 

Table 1 - Distribution of the SUS* score related to the evaluation of the users’ general information, Pitangui, MG, 

Brazil, 2018

Users’ general information SUS* score SD† N‡

Age 

  10 to 19 years 95,4 5,3 7

  20 to 59 years 89,9 12,0 34

  60 years or more 83,8 1,8 2

Sex 

  Female 90,2 12,4 33

  Male 91,3 5,3 10

Smartphone usage frequency 

  Less than a year 84,0 14,5 5

  1 to 2 years 88,1 13,8 4

  3 to 5 years 90,0 12,7 13

  More than 5 years 92,7 8,7 21

Familiarity with Smartphone 

  Yes 90,5 11,1 43

Smartphone operating system  

  iOS 96,7 3,8 3

  Android 90,0 11,1 37

  Windows Phone 90,0 17,3 3

Internet access on the smartphone  

  Yes 90,5 11,1 43

Internet usage frequency 

  1 time per day 62,5 0 1

  More than 1 time per day 91,1 10,3 42

Uses any vaccination application 

  No 90,5 11,1 43

*SUS = System Usability Scale; †SD = Standard Deviation;  ‡N = Number of Users
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reported factor for decreased vaccination is the parents’ 

forgetfulness as to subsequent doses of multi-dose 

regimens(26). The technological innovation built enables 

parents/guardians to monitor the vaccination status of 

the children/dependents through the functionality of 

adding dependents’ cards. Thus, parents or guardians 

will be reminded of applied and scheduled vaccines for 

maintenance of the dependents’ vaccine card.

 By using the application, individuals are able 

to track their own vaccinations, being aware of their 

vaccination status, solving problems in the maintenance 

of records(4), and thus avoiding double vaccination 

and outbreaks of immunopreventable diseases(4,10). In 

addition, the users’ access to information about their 

vaccination status contributes to the co-responsibility 

of care and the development of their autonomy aiming 

at disease prevention and health promotion. The 

use of information technologies has transformed the 

relations between health professionals and patients, 

mainly expanding access to information and sharing 

of information related to the health/disease/care 

process(27). 

For health professionals, information technologies 

provide greater resolution in vaccine management, 

and these factors facilitate the promotion of health 

surveillance actions(5,8). Furthermore, they support the 

nursing team in decision making on the administration 

of vaccines, which avoids waste of doses administered 

unnecessarily(10). Accordingly, the decision-making 

process that is involved in the management of care 

is favored by the innovation Vacinação na Palma 

da Mão, because it promotes the organization and 

systematization of the information that will be the basis 

for qualified decisions about the care provided to users. 

Some applications do not ensure security of the 

data provided, raising concerns about the truthfulness 

and quality of the information. One of the mechanisms 

to overcome this is to have a system that validates 

the information provided in the applications(8). In the 

developed application, the personal data security and 

quality are made possible by an encryption process, 

prior to VPM-Sinc synchronization, in addition to a 

user authentication system to validate the information 

provided and allow access to vaccinal information.

The VPM-Sinc synchronization system has an 

important feature of being a universal digital vaccination 

data communication vehicle, allowing communication 

with any vaccination software through the Application 

Programming Interface. This feature may broaden the 

possibilities of expanding the Vacinação na Palma da Mão 

mobile application by showing vaccines administered 

and recorded in public and private vaccination systems. 

It is also possible to make integrated synchronization 

with other vaccination systems and thus increase the 

completeness of the digital vaccine card of individuals, 

enabling the achievement of vaccination coverage 

goals. Such possibilities are aligned with the need to use 

information technologies to integrate the health care 

network through interoperability(28). The objective is 

linking information technologies, both public or private, 

through a standard of information transmission. Thus, 

user vaccination-related information may contribute to 

interventions at the various points of the care network, 

following the user’s path through public and private 

health services, strengthening the process of referral 

and counterreferral(29).

Among the limitations of the study, it is necessary 

to mention that the developed VPM-Sinc is restricted to 

the desktop version of SIPNI, and the application may 

synchronize vaccine data only from people registered in 

this version. The convenience and small sample limits 

the generalization of the usability evaluation results.  It 

is also possible to observe another limitation regarding 

the need for mobile phone, restricting the research 

only to people who use this technology. Although the 

limitations were not detrimental to the research, it is 

expected that technological solutions are developed to 

correct them. 

Based on the positive evaluation of the application’s 

usability, one of the essential points to be developed 

in the continuation of this study is the installation of 

VPM-Sinc, considering the database of all the people 

registered in SIPNI, with subsequent evaluation of its 

impact on vaccine coverage in the municipality. 

Conclusion

The developed and evaluated mobile app maintains 

the vaccine card directly in real-time synchronization 

with the SIPNI. For the construction of the application 

we listed important functionalities to improve the care 

in vaccination rooms and provide information to people 

about their vaccination status, favoring the promotion of 

health and the scope of vaccine coverage. 

The usability evaluation proved to be satisfactory, 

and the application can be considered easy to use by 

people and nursing professionals, with best imaginable 

and excellent classification, respectively. The impact of 

this study consists in the use of this innovation as a 

strategy in improving vaccine coverage and consequently 

in the control of immunopreventable diseases. 

References

1. Abahussin A, Albarrak AI. Vaccination adherence: 

Review and proposed model. J Infect Public Health. 



www.eerp.usp.br/rlae

9Lopes JP, Dias TMR, Carvalho DBF, Oliveira JF, Cavalvante RB, Oliveira VC.

2016; 9: 781-9. doi: https://doi.org/10.1016/j.

jiph.2016.09.006

2. Macdougall DM, Halperin BA, Mackinnon-Cameron D, 

Li L, Mcneil SA, Langley JM, et al. The challenge of 

vaccinating adults: and beliefs of the Canadian and 

healthcare providers. BMJ Open. 2015; 5(9). doi: 

https://doi.org/10.1136/bmjopen-2015-009062

3. Wilson K, Atkinson KM, Bell CP. Travel Vaccines Enter 

the Digital Age: Creating a Virtual Immunization Record. 

Am J Trop Med Hyg. 2016; 94(3): 485-8. doi: https://

doi.org/10.4269/ajtmh.15-0510

4. Wilson K, Atkinson KM, Penney G. Development 

and release of a national immunization app for Canada 

(ImmunizeCA). Vaccine. 2015; 33(14): 1629-32. doi: 

https://doi.org/10.1016/j.vaccine.2015.02.0225. 

5. Wilson K, Atkinson K, Pluscauskas M, Bell C. A 

mobile-phone immunization record in Ontario: uptake 

and opportunities for improving public health. J Telemed  

Telecare. 2014; 20(8): 476-80. doi: https://doi.

org/10.1177/1357633X14537771

6. Molina-Recio G, García-Hernádez L, Castilla-Melero A, 

Palomo-Romero JM, Molina-Luque R, Sánchez-Muñoz 

AA, et al. Impact of health apps in health and computer 

science publications. A systematic review from 2010 

to 2014. In: Ortunõ F, Rojas I. Bioinformatics and 

Biomedical Engineering IWBBIO; 2015. Lecture Notes in 

Computer Science. Springer, Cham. 2015; 9044: 24-34. 

doi: https://doi.org/10.1007/978-3-319-16480-9_3

7. Hofstetter AM, Vargas CY, Kennedy A, Kitayama K, 

Stockwell MS. Parental and provider preferences and 

concerns regarding text message reminder/recall for early 

childhood vaccinations. Prev Med. 2013; 57(2): 75-80. 

doi: https://doi.org/10.1016/j.ypmed.2013.04.007

8. Wilson K, Atkinson KM, Westeind J. Apps for 

immunization: Leveraging mobile devices to place the 

individual at the center of care. Hum Vaccin Immunother. 

2015; 11(10): 2395-9. doi: https://doi.org/10.1080/21

645515.2015.1057362

9. Oliveira TR, Costa FMR. Desenvolvimento de 

aplicativo móvel de referência sobre vacinação no Brasil. 

J Health Inform. [Internet]. 2012; [cited Mar 10, 2018]; 

4(2):23-7. Available from: http://www.jhi-sbis.saude.

ws/ojs-jhi/index.php/jhi-sbis/article/view/161/109

10. Wilson K, Atkinson KM, Deeks SL, Crowcroft  NS. 

Improving vaccine registries through mobile technologies: 

a vision for mobile enhanced Immunization information 

systems. J Am Med Inform Assoc. 2016; 23(1): 207-11. 

doi: https://doi.org/10.1093/jamia/ocv055

11. Badawi SM, Kuhns LM. Texting and Mobile Phone App 

Interventions for Improving Adherence to Preventive 

Behavior in Adolescents: A Systematic Review. JMIR 

Mhealth Uhealth. [Internet]. 2017 [cited Ago 5, 2018]; 

5(4):e50. Available from: https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC5415660/

12.  Pressman RS. Software engineering: a practitioner’s 

approach.7th. ed. New York: McGraw-Hill; 2014. 895 p 

13. Instituto Brasileiro de Geografia e Estatística. 

População estimada 2018: Brasília; 2018. Disponível 

em: https://cidades.ibge.gov.br/ 

14. Beppler MD. E-PEP um framework para prescrição 

e evolução de enfermagem para dispositivos móveis 

[dissertação de mestrado]. Florianópolis (SC): 

Universidade Federal de Santa Catarina; 2009. 108 p 

15. Brooke J. SUS: A Retrospective. J Usability Stud. 

[Internet]. 2013 [cited Sep 3, 2018]; 8(2):29–40. 

Available from: http://uxpajournal.org/wp-content/

uploads/sites/8/pdf/JUS_Brooke_February_2013.pdf 

16. Tenório JM, Cohrs FM, Sdepanian VL, Pisa IT, 

Marin HF. Desenvolvimento e Avaliação de um Protocolo 

Eletrônico para Atendimento e Monitoramento do 

Paciente com Doença Celíaca. Rev Inform Teór Aplic. 

[Internet]. 2010 [cited Aug 11, 2018]; 17(2): 210-20. 

Available from: http://seer.ufrgs.br/rita/article/view/

rita_v17_n2_p210/11210. Portuguese. 

17. Bangor A, Kortum P, Miller J. Determining what 

individual SUS scores mean: Adding an adjective 

ratingscale. J Usabil Stud. [Internet]. 2009 [cited 

Aug 11, 2018]; 4(3): 114-23. Available from: http://

uxpajournal.org/wp-content/uploads/pdf/JUS_Bangor_

May2009.pdf 

18. Braz RM, Domingues CMAS, Teixeira MAS, Lun EJA. 

Classification of transmission risk of vaccinepreventable 

diseases based on vaccination indicators in Brazilian 

municipalities. Epidemiol Serv Saúde. 2017; [cited Jul 1, 

2019]; 25(4):745-54. doi: http://dx.doi.org/10.5123/

s1679-49742016000400008

19. Sato APS. What is the importance of vaccine 

hesitancy in the drop of vaccination coverage in Brazil? 

Rev Saúde Pública. 2018 [cited Jul 1, 2019] 52:96. 

Available from: https://doi.org/10.11606/S1518-

8787.2018052001199.

20. Meek DW, Takian A,Sittig DF, Singh H, Baber N. 

Exploring the sociotechnical intersection of patient 

safety and electronic health record implementation. 

J Am Med Inform Assoc. [Internet]. 2014 [cited Jul 1, 

2019] 21(e1):e28–e34. Available from: https://www.

ncbi.nlm.nih.gov/pmc/articles/PMC3957388/ 

21. Stavropoulou C, Doherty C, Tosey P.How Effective 

Are Incident-Reporting Systems for Improving Patient 

Safety? A Systematic Literature Review. Milbank Q. 2015 

[cited Jul 1, 2019] 93(4): 826-66. Available from: https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC4678941/

22. Atkinson KM, Ducharme R, Westeinde J, Wilson 

SE, Deeks SL, Pascali D, et al. Vaccination attitudes 

and mobile readiness: A survey of expectant and new 



www.eerp.usp.br/rlae

10 Rev. Latino-Am. Enfermagem 2019;27:e3225.

Received: Nov 6th 2018

Accepted: Sep 7th 2019

Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

Corresponding author:
Valéria Conceição de Oliveira
E-mail: valeriaoliveira@ufsj.edu.br

 https://orcid.org/0000-0003-2606-9754

mothers. Human Vaccin Immunother. 2015 [cited Aug 

13, 2018]; 11(4):1039-45. Available from: https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC4514377/

23. Morris J, Wang W, Wang L, Peddecord KM, Sawyer 

MH. Comparison of Reminder Methods in Selected 

Adolescents With Records in an Immunization Registry. 

J Adolesc Health. [Internet] 2015 [cited Sep 23, 2018]; 

56(5):527-32. Available from: http://www.jahonline.

org/article/S1054-139X(15)00029-4/pdf

24. Chen L, Du X, Zhang L, Velthoven MHV, Wu Q, Yang 

R, et al. Effectiveness of a smartphone app on improving 

immunization of children in rural Sichuan Province, 

China: a cluster randomized controlled trial. BMC 

Public Health. [Internet] 2016 [cited Sep 23, 2018]; 

16(1):1-15. Available from: https://www.ncbi.nlm.

nih.gov/pmc/articles/PMC5006404/pdf/12889_2016_

Article_3549.pdf

25. Seeber L, Conrad T, Hoppe C, Obermeier P, 

Chen X, Karsch K, et al. Educating parents about the 

vaccination status of their children: A usercentered 

mobile application. Prev Med Rep. 2017; 5: 241-50. doi: 

https://doi.org/10.1016/j.pmedr.2017.01.002

26. Tertuliano GC, Stein AT. Immunization delay 

determinants: a study in a place attended by Family 

Health Strategy. Ciênc  Saúde Coletiva. 2011; [cited 

Jul  1, 2019]; 16(2):523-30. doi: http://dx.doi.

org/10.1590/S1413-81232011000200015 

27. Kibride Madison K, Joffe Steven. The New Age of 

Patient Autonomy Implications for the Patient-Physician 

Relationship. JAMA. 2018; [cited Jul 1, 2019];  320(19): 

1973-4. Avaible from: http://www.fsk.it/attach/

Content/News/6684/o/jama_kilbrid.pdf

28. Braunstein ML. Healthcare in the Age of 

Interoperability: The Promise of Fast Healthcare 

Interoperability Resources. IEEE Pulse. 2018;[cited Jul 1, 

2019]; 9(6):24-7. doi: 10.1109/MPUL.2018.2869317.

29. Cavalcante RB, Esteves CJS, Gontijo TL, Brito MJM, 

Guimarães EAA, Barbosa SP. Computerization of 

primary health care in Brazil: the network of actors. 

Rev Bras Enferm.  [Internet]. 2019; [cited Jul 1, 2019]; 

72(2):337-44. doi: http://dx.doi.org/10.1590/0034-

7167-2018-0381


