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Abstract

Objective: To present the development and validation of an application to guide health professionals on
Personal Protective Equipment donning and doffing in the context of the COVID-19 pandemic, as well as the
guidelines in this regard that they are able to pass on to patients in home visit.

Methods: The application validation was performed with 55 health professionals (nurses, physiotherapists and
physicians) who were on the front line to combat COVID-19 in home care, using the Delphi technique. For data
analysis, Content Validity Index and Cronbach’s alpha coefficient were adopted.

Results: Most judges assessed the application from inadequate to fully adequate in the first assessment.
After corrections according to suggestions, the application was reassessed as adequate to fully adequate. The
mean Cronbach’s alpha coefficient was 0.942, characterizing the instrument’s internal consistency. Content
Validity Index in the first assessment ranged from 0.935 to 0.939, and in the second assessment it was 1.0.

Conclusion: The Orienta COVID-19 application was validated by professionals who were on the front line in the
fight against COVID-19 with consensus among judges in the second assessment.

Resumo

Objetivo: Apresentar o desenvolvimento e a validacdo de um aplicativo para orientar profissionais da saude
sobre paramentacéo e desparamentagdo dos Equipamentos de Protecdo Individual no contexto da pandemia
da COVID-19, bem como as orientagdes a esse respeito que eles sdo capazes de passar ao paciente em visita
domiciliar.

Métodos: A validagéo do aplicativo foi realizada com 55 profissionais de sadde (enfermeiros, fisioterapeutas
e médicos) que estavam na linha de frente de combate a COVID-19 na Atengdo Domiciliar, utilizando-se
técnica Delphi. Para a andlise de dados, foram adotados Indice de Validade de Contetido e coeficiente alfa
de Cronbach.

Resultados: A maioria dos juizes avaliou o aplicativo entre inadequado a totalmente adequado na primeira
avaliagdo. Apds correcbes de acordo com as sugestdes, o aplicativo foi reavaliado como adequado a
totalmente adequado. A média do coeficiente alfa de Cronbach foi de 0,942, caracterizando consisténcia
interna do instrumento excelente. O Indice de Validade do Contetido na primeira avaliagdo variou entre 0,935
e 0,939, e, na segunda avaliagéo, foi de 1,0.

Concluséo: O aplicativo orienta COVID-19 foi validado por profissionais que estavam na linha de frente no
combate a COVID-19 com consenso entre 0s juizes na segunda avaliagdo.
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Resumen

Objetivo: Presentar la elaboracion y validacion de una aplicacion para orientar a profesionales de la salud sobre colocacion y retiro de los Equipos de Proteccion
Personal en el contexto de la pandemia del COVID-19, asi como instrucciones sobre este tema que puedan brindarle al paciente en visita domiciliaria.

Métodos: La validacion de la aplicacion fue realizada con 55 profesionales de la salud (enfermeros, fisioterapeutas y médicos) que estaban en la linea de
frente de combate contra el COVID-19 en la atencién domiciliaria y se utilizd el método Delphi. Para el andlisis de datos, se adoptd el indice de Validez de
Contenido y coeficiente alfa de Cronbach.

Resultados: La mayoria de los jueces evalud la aplicacion entre inadecuada y totalmente adecuada en la primera evaluacion. Luego de las correcciones
basadas en las sugerencias, la aplicacion fue revaluada de adecuada a totalmente adecuada. El promedio del coeficiente alfa de Cronbach fue de 0,942, que
caracterizo una consistencia interna excelente del instrumento. En la primera evaluacion, el indice de Validez de Contenido vario entre 0,935y 0,939, y en
la segunda evaluacion fue de 1,0.

Conclusion: La aplicacion orienta COVID-19 fue validada por profesionales que estaban en la linea de frente de combate contra el COVID-19, con consenso

entre los jueces en la segunda evaluacion.

Introduction

The World Health Organization (WHO), seeking
to reduce the spread of coronavirus disease 2019
(COVID-19) globally, recommends some measures
that should be put into practice by Family Health
Strategy (FHS) professionals during home visits,
such as use of Personal Protective Equipment. They
should also guide patients and family members on
the form of COVID-19 transmission, the necessary
distancing, the correct use of masks, hand hygiene
with 70% gel alcohol, or hand hygiene with water
and soap.!?

Some patients who are seen by FHS may pres-
ent neurological disorders, hypertension, diabetes,
sickle cell anemia, skin lesion and others so that
many are more susceptible to coronavirus of severe
acute respiratory syndrome 2 (SARS-CoV-2), and it
is important using Personal Protective Equipment
(PPE) by professionals during home visit.*®

Professionals who provide home care to FHS
individuals should have technical and scientific
knowledge that goes beyond those obtained in their
training. Entering the home and developing care
actions requires much more than knowing and act-
ing, because care is performed in a space of mastery
of patients and their family.®

In FHS, nurses provide care considering both
the structural and organizational aspects of pub-
lic health care, in order to offer higher quality
care and resolution. It plays an important role
in rescuing the bond of care between nurses and
family, in the search to contribute to improving
the quality of health and life of individuals in the
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family environment. It should also perform basic
epidemiological and health surveillance care ac-
tions for children, adolescents, women, workers
and older adults, in addition to acting as instruc-
tor/supervisor of Community Health Workers
and in the management of nursing staff and the
Health Unit, and participating in the Municipal
Health Council.®%

During home visits, professionals must
perform hand hygiene with 70% gel alcohol or
with soap and water before and after the visit,
and use Personal Protective Equipment.®” Such
equipment is intended to protect workers’ phys-
ical integrity and include gloves, eye or facial
protectors, respiratory protectors and aprons.
Proper use of PPE involves not only the effi-
ciency required to control the risk of exposure,
but also comfort in its use. Discomfort during
the use of equipment causes the professional not
to use it and does not incorporate it into routine
practice.®”

After the care of patients suspected or con-
firmed with COVID-19 attended by FHS profes-
sionals, all PPE should be removed and disposed of
correctly. Immediately after disposal, hand hygiene
should be done. Potentially infected waste must be
treated before the environmentally appropriate final
disposal.

In times such as the COVID-19 pandemic,
the use of mobile applications by FHS profession-
als facilitates access to information on the preven-
tive measures of this disease, the technique of don-
ning and doffing and combating the spread of fake
news. With the app installed on the mobile phone,



professionals can access the information quickly,
at any time.

Using computational technologies in the educa-
tional and health areas has been innovating teaching
and learning relationships and theoretical-practical
relationships in care, demonstrating that the inter-
activity provided by virtual learning environments
favors the learning process and the provision of safe
care without harm to patients.®?

This study aimed to present the development
and validation of an application to guide health
professionals on PPE donning and doffing in the
context of the COVID-19 pandemic, as well as the
guidelines in this regard that they are able to pass on
to patients on home visits.

Methods

This is a methodological study, applied in the mo-
dality of technological production based on soft-
ware engineering, of multicenter, qualitative and
quantitative character, for an instrument validation
by a panel of judges.

The study can be divided into two stages: appli-
cation development and instrument validation.

Application development

Initially, theme identification, research question
selection and integrative literature review were
carried out. In the application development, the
methodology of contextualized instructional de-
sign was used, which involves a constructivist
proposal based on the intentional action of plan-
ning, developing and applying specific didactic
situations, incorporating mechanisms that favor
contextualization.!%!!

The choice of the theme arose during several
home visits made in 2020 by the authors of this
study, who worked at FHS in a city in the coun-
tryside of the state of Minas Gerais, when it was
observed, during home visits to several patients
with COVID-19, that some professionals used
PPE inappropriately. Furthermore, it was noticed
that some patients, family members and caregiv-
ers also had difficulties with social etiquette, social
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distancing, mask use (surgical or homemade), in
the care of mask during and after its removal as
well as in washing it. During the development of
this research, no publication related to this prob-
lem was found.

It was used in the elaboration of questions for
the resolution of the clinical question the PICO
strategy, in which “P” corresponds to the popula-
tion (health professionals performed home visits
in accordance with FHS); “I” corresponds to in-
tervention (technique of PPE donning and doffing
and preventive measures to prevent the spread of
COVID-19 among health professionals, patients,
family members and caregivers); “C” refers to com-
parison (does not apply); and “O” refers to outcome
(application).?

Two fundamental questions were determined:
What are the correct techniques for PPE donning
and dofling that health professionals should use
during home care in FHS, in care for suspected pa-
tients or with COVID-19? What are the guidelines
on preventive measures that should be provided by
FHS health professionals to patients, family mem-
bers and caregivers, in order to prevent the spread
of COVID-19?

To answer these questions, an integrative liter-
ature review was carried out with the MEDLINE,
Scientific Electronic Library Online (SciELO) and
Latin American and Caribbean Health Sciences
Literature (LILACS) databases. The search was
conducted on November 22, 2020, using the de-
scriptors “coronavirus infections”, “family health
strategy” and “PPE”. The search strategy occurred
from its different combinations, adopting the
Boolean operator AND (e.g., coronavirus infec-
tions AND family health strategy AND Personal
Protective Equipment), in Portuguese, Spanish
and English, depending on the base researched.
Primary studies related to the theme available in
full, original and published in 2020 were includ-
ed. Theses, dissertations, monographs, technical
reports and articles that, after reading the abstract,
were not related to the proposed theme were
excluded.

From the literature review, didactic content
was produced; the topics were defined; the sub-
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jects were drafted; the media was selected and the
application interface design was designed. The
didactic contents were divided into two main
topics: COVID-19 infection and use of PPE by
health professionals during the COVID-19 pan-
demic. Information on definition, type, signs and
symptoms of COVID-19 and preventive measures
described in the articles, which are recommended
by the WHO, were included, according to which
health professionals should guide patients, family
members, caregivers and the community during
home care, to avoid contamination and transmis-
sion of COVID-19.

In the topic on use of PPE by health profession-
als, the definition of PPE was provided. The types of
PPE that should be used by professionals during the
home visit and the donning and doffing techniques
of this equipment were informed, which were de-
scribed in the articles selected during the literature
review, which are recommended by WHO. Well-
defined instructions on the correct techniques of
PPE donning and doffing during home care were
included, which should be performed in a systemat-
ic way, to prevent the professional from contracting
the disease.

The development of the software comprised the
selection of tools, the definition of the navigation

structure, the structural planning of environments,
the tool setting, educational technological resources
and the construction of an environment to down-
load the application from the internet and install it
on the mobile device. The final validated version of
the application, called Orienta COVID-19, has 40
screens and 130 images (Figure 1).

Instrument validation

The targetaudience for the use of Orienta COVID-19
comprised all health professionals working in FHS.
The application content validation was performed
by a panel of judges composed of nurses, physicians
and physiotherapists, belonging to the target audi-
ence and working on the front line for coping with
COVID-19.

The judges were selected by means of snowball
convenience sampling. Thus, after the identification
of a subject who met the study inclusion criteria,
it was requested the nomination of other possible
participants. Judges with an undergraduate degree
in nursing, physical therapy or medicine and work-
ing on the front lines of COVID-19 were included.
Professionals who agreed to participate in the study
but did not answer or submitted the assessment
questionnaire within 8 days of receipt were exclud-
ed from the study.

ORIENTA

CovID-19

SEN

Recommendation for home care In the
COVID-18 pandemic

Use o Personal Proteetive Equipment by
health teams.
Guidelines to reduce the risk of
COVID-19 at home level

Figure 1. Screen examples of Orienta COVID-19. (A) Summary of topics covered; (B) recommendations for home care; (C) donning

and doffing techniques; (D) care for the homemade mask
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The number of panelists was defined based
on Brazilian Association of Technical Standards
ISO/IEC 25062:2011, which recommends min-
imum sampling of ten participants for each type
of professional participating in the study. In this
study, the judges (nurses, physiotherapists and
physicians) who met the inclusion criteria to-
taled 55 participants, according to the current
norm.

Data were collected from January to February
2021 using the Delphi technique."® This tech-
nique uses questionnaires to assess the instrument
content by judges, in search of a level of agree-
ment of 50% to 100% among them. Usually, there
are two to three rounds or assessment cycles, and
there may be more. In this study, 100% agreement
among judges was considered necessary for the ap-
plication validation."?

Each study participant received an invitation
letter by e-mail consisting of the researcher’s ini-
tial presentation; elucidations on the research
topic; copy of the opinion of the Research Ethics
Committee; Informed Consent Form; explana-
tions about the importance of the evaluator for
the study, about the assessment cycles and to
carry out the assessment and send the answered
questionnaire within 8 days, counting from the
day of submission.

The questionnaire was divided into two
parts: identification of evaluators (five ques-
tions), including name, type of undergraduate
degree, time since graduation, time working
in the area and academic background; and ap-
plication assessment (19 questions), involving
the application content assessment regarding
the graphical presentation, sequence of top-
ics, clarity and understanding of information;
the scientific basis of the information; materi-
al appropriate to the sociocultural level of the
proposed target audience; writing style and ap-
propriate illustrations and in sufficient quanti-
ties. The following were assessed: definition of
COVID-19; descriptions of signs and symptoms
of COVID-19; prevention measures; respirato-
ry etiquette; recommendations to caregivers for
home care; definition of PPE; description of
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types of PPE recommended by WHO to be used
by health professionals during the COVID-19
pandemic; descriptions of donning and doffing
techniques for PPE; recommendations for home
care during the COVID-19 pandemic; guide-
lines to reduce transmission of COVID-19 and
description of homemade mask.

The answers to the assessment questions were
arranged on a four-point Likert scale, with “ad-
equate”, “partially adequate”, “totally adequate”
and “inadequate” response options, with instruc-
tions for optional descriptive answers. The an-
swers marked “adequate” or “totally adequate”
by judges were counted. Items classified as “in-
adequate” or “partially adequate” were reviewed
based on suggestions made and presented in a
new assessment round, according to the Delphi
technique.!

Cronbach’s alpha coeflicient was used to as-
sess the questionnaire’s internal consistency to es-
timate the reliability of the instrument applied to
the research. Cronbach’s alpha is calculated from
variance of individual items and from variance
of the sum of the items for each evaluator, for all
items in a questionnaire that use the same mea-
surement scale.

Content Validity Index (CVI) aims to measure
the proportion or percentage of judges who agree
on certain aspects of an instrument content. In this
context, CVI was calculated from the mean of the
number of “adequate” and “fully adequate” answers
provided by judges. To verify the instrument valid-
ity regarding content, the agreement value of >0.8
among judges was adopted.

The study was approved by the institutional
Ethics Committee (opinion 4,472,241) (CAAE
(Certificado de Apresentacio para Apreciagdio
Etica - Certificate of Presentation for Ethical
Consideration) 40578720.9.0000.5102) and
developed in accordance with Resolution
466/12 of the Brazilian National Health Council
(Conselho Nacional de Saiide) that establishes
guidelines and regulatory standards for research
involving human beings. All participants signed
the Informed Consent Form before being in-

cluded in the study.
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Results

During the integrative literature review, 9,982 arti-
cles were identified in the LILACS and MEDLINE
databases and in the SciELO virtual library. After
excluding articles identified during the interactive
literature review, 22 were selected to develop the ap-

plication Orienta COVID-19 (Figure 2).

‘ Articles identified through searches in databases and virtual library (n=9,982) ‘

¥ i i

‘ Lilacs (n=3,421) )—»‘ MEDLINE® (n=6,076) )—»‘ SGIELO (n=485) ‘

Records after eliminati Excluded studies (n=4,523)
duplicate studies (n=5,459)

Studies selected after reading
titles (n=468)

Identification

Excluded studies (n=4,991)

Eligibility

Studies selected after reading
abstracts (n=69)

!

Excluded studies (n=399)

Studies selected after reading N
A — =
the articles in full Excluded studies (n=23)

(n=46)

l

Studies selected to build the )
content of Orienta COVID-19 s> | Excluded studies (n=24)
(n=22)

Inclusion

LILACS - Latin American and Caribbean Literature in Health Sciences; SciELO -
Scientific Electronic Library Online

Figure 2. Flowchart of the identification, selection and
inclusion of studies, based on the Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses (PRISMA)
recommendation

A total of 87 questionnaires were sent, 55 of
which were returned within the stipulated peri-
od of 8 days. It was observed that 29 (52.70%)
were nurses, 15 (27.30%) were physicians and 11
(20.00%) were physiotherapists. Survey partici-
pants had more than 10 years of training. Most
completed graduate studies and had experience
in the care area and as a professor. Table 1 pres-
ents the values of Cronbach’s alpha coeflicient for
the questionnaire used and CVI for the first and
second assessment of the application by judges.
Cronbach’s alpha coeflicient showed a mean value
of 0.93 (range 0.93 to 0.94), indicating excellent
internal consistency. In the first round of assess-
ment, all judges assessed the app content as “in-
adequate” to “fully adequate”, resulting in a mean

m Acta Paul Enferm. 2022; 35:eAPE01436.

Table 1. Cronbach’s alpha coefficient and Content Validity Index
values of the questions used for the application assessment
and validation

cvi
ltems assessed by judges Cro;sﬁgh’s First Second
assessment assessment
Graphics introduction 0.93 0.98 1.00
Content sequence 0.93 0.98 1.00
Clarity and easy understanding 0.94 0.94 1.00
Scientifically correct information 0.93 0.98 1.00
Material adequate for the target audience 0.94 1.00 1.00
Writing style 0.94 0.98 1.00
:—]\Er%rggrréate illustrations and in sufficient 093 0.98 1.00
Definition of COVID-19 0.94 0.98 1.00
Signs and symptoms of COVID-19 0.94 0.96 1.00
Preventive measures 0.93 0.98 1.00
Social respiratory etiquette 0.93 0.98 1.00
Recommendations to caregivers 0.94 0.96 1.00
Definition of PPE 0.94 0.98 1.00
Types of PPE for health care professional 0.93 0.98 1.00
EP!I - donning techniques 0.93 0.96 1.00
PPE - doffing techniques 0.93 0.94 1.00
Recommendations for home care 0.93 0.96 1.00
Guidelines for reducing COVID-19 0.93 0.98 1.00
Use of homemade mask 0.93 0.98 1.00
Mean values 0.937 0.97 1.00

Cronbach'’s alpha coefficient (o > 0.90 = excellent internal consistency); CVI > 0.90 = excellent
agreement among judges; CVI: Content Validity Index; PPE: Personal Protective Equipment

CVI of 0.97 (range 0.94 to 1.0). The judges pre-
sented suggestions related to: PPE donning and
doffing; care that patients, family members and
caregivers should have during and after the use of
mask and appropriate material for making home-
made masks and washing the mask. The revised
application was resubmitted for the second round
of assessment, in which all items were assessed as
“adequate” or “totally adequate”, validating the in-
strument with a CVI of 1.0, i.e., 100% of agree-
ment among judges.

Discussion

The limitation of this study was related to the
low number of responses of experts. However, it
is noteworthy that the sample of judges was con-
stituted by a number considered adequate, ac-
cording to the criteria proposed by the Brazilian
Association of Technical Standards ISO/IEC
25062:2011.



Orienta COVID-19 development and valida-
tion followed methodological rigor in order to
provide information based on scientific evidence
that was accessible and easy to understand to
health professionals who provided home care and
were on the front line of COVID-19. The choice
of the Orienta COVID-19's theme came from the
observation made by the authors of this study of
the inappropriate use of PPE by some health pro-
fessionals who attended FHS and the difficulty
that some patients, family members and caregivers
presented with social etiquette, mask use and in
social distancing, which could lead to the spread
of COVID-19. The application constructed in this
study was developed after an integrative literature
review and should be used by health professionals
who attend at home.

The applications developed after literature re-
view provide support for professionals to provide
quality and safe care and identify the needs of each
individual and family member who are in their care,
outracing preventive measures and assistance with
the least possible risk.!>1

Applications are important educational mate-
rials for coping with various problems in the care
and management of services in public health, and
it is necessary to be developed with scientific basis.
Studies validated by scientific evidence have techni-
cal, organizational and political guidelines as a basis
and focus on the standardization of clinical, surgical
and preventive approaches.!”

In the area of health, mobile applications are
key instruments for the management of quality
care and must include all stages of the proce-
dure, providing guidelines for decision-making,
especially when these are complex, providing
safety for professionals and patients.®'” The ap-
plication was elaborated and structured after lit-
erature review to support evidence-based prac-
tice; provide a broad view of the entire process;
facilitate the management of home care; assist in
technical, clinical, administrative and financial
procedures, with the aim of improving patient
care; minimize risk and damage and reduce the
cost of treatment.”!17)
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Applications should be assessed for their effec-
tiveness and functionality by the target audience,
and the incorporation of relevant suggestions from
evaluators is essential in the instrument’s validation
process."®!? The instrument validation by a mul-
tidisciplinary panel of judges composed of profes-
sionals belonging to the target audience allowed the
strengthening of critical-reflexive practice.®” The
excellent level of internal consistency of the ques-
tionnaire used for data collection and application
validation with 100% agreement among judges
are good indications that the application can be
used to guide professionals who are on the front
line of COVID-19 in decision-making to prevent
the infection transmission, at home and in the
community.

The use of applications by professionals on the
front line of COVID-19, during home care to FHS
individuals, provides agility in the search for infor-
mation, supports decision-making and diagnosis
and enables remote monitoring.!%%

Specific actions to combat the transmission of
COVID-19 should provide the dissemination and
implementation of control measures, dissemination
of quality health information, reorganization of
internal flows of Family Health units and external
flows related to other points in the network, in ad-
dition to monitoring the isolation of users affected
by the disease and their close contacts, including
the inclusion of technological health surveillance
strategies, such as the use of applications and tele-
phone monitoring.**2%

The development of new tools requires the in-
corporation of other technologies that meet the
needs of treatment, which are important for both
health professionals and organizations that provide
health care. ¢227-29

Orienta COVID-19 can assist health profes-
sionals who provide home care to individuals ac-
cording to FHS, to better organize care in coping
with the spread of the COVID-19 pandemic, in
PPE donning and doffing, contributing to reduc-
ing the risk of transmission of the virus to profes-
sionals and from professionals to patients, families
and communities.
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Conclusion

Orienta COVID-19 was developed and validated by
professionals who were on the front line in the fight
against COVID-19, through consensus among judges
in the second assessment. The application is a practical
tool to qualify, direct and guide health professionals
who provide home visits to FHS individuals, offering
the correct donning and doffing technique and the
guidelines that should be offered to individuals and
their families, related to COVID-19 prevention.

Collabhorations

Alves JR, Salomé GM and Miranda FD state that
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