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Abstract

Background: The present study emphasizes effective, quality, individualized and humanized care, in addition to
reducing the wait for care in emergency rooms and reducing the costs of institutions providing health services.
Obijective: Identify how mobile applications can enable the provision of quality, fast and humanized nursing
home care to the patient. Method: It is an integrative literature review, in which the Health Sciences Descriptors
“biomedical technology”, “home care”, “nursing care” and “smartphone” were used, in the time frame between
2017 and 2020 in the databases PubMed Central data, Database in Nursing and Latin American and Caribbean
Literature in Health Sciences. For the analysis, the Content Thematic was established. Results: Eleven studies
were selected that met the eligibility criteria, resulting in the thematic categorization divided into: Development
of applications for health care, assessment and education and Use of applications for health care. Conclusion:
Assistance applications have their validity and importance, such as monitoring and welcoming the patient, as
well as recording the patient's history in each application, however, assistance at home prevents the patient's
displacement, waits in service queues, in addition to consist of individualized and humanized care, as valued by
the holistic view that nursing and health professionals in general must have to provide healthcare.

Keywords: technology assessment, biomedical, home nursing, nursing care, nursing, access to essential
medicines and health technologies

1. Introduction

Nowadays, it is observed that the use of computing and mobile communications technologies, such as more
versatile cell phones, with data processing functions (smartphones) and portable devices (tablets) with
high-speed Internet access, is constantly evolving, promoting many transformations for society.

The insertion of this technology has been progressively offering applications (small programs or software
installable on mobile platforms), which provide several benefits and agility, among them in the health area, both
in research and in assistance and in the management of care.

In response to this reality, there is a growing need in all areas, including health care, for the implementation of
technological resources in the performance of nursing through applications in home patient care.

2. Background

Home Care (HC) is a health intervention strategy that requires qualified professional attention, as it is recognized
that this type of care requires mobilization of specific skills, mainly linked to interpersonal relationships to work
with users, family members and in a multidisciplinary team, as well as autonomy, responsibility, and
technical-scientific knowledge specific to the field.

However, it is understood that care in HC is innovative and peculiar in health, with the potential to provide care
centered on the demands and needs of the user, and it is essential that nurses have technical-scientific knowledge,
as well as sociocultural, ethical, aesthetic, and intuitive, relating theory and practice, in a continuous search for
updating.

The work of nurses in HC therefore involves complexity and requires flexibility, creativity and adaptation to the
reality conferred by environmental, cultural, and social differences. The nurse is one of the most active and
closest professionals to the nursing team, enabling the support and coordination of activities and planning,
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together with the team, the necessary interventions for the user's health, which makes their work recognized and
valued.

The home care modality aims to provide assistance for shorter periods, commonly in acute cases for the
completion of treatment and / or adaptation of the user and family to new care situations. This form of care
contributes to cost reduction, since it provides a reduction in the time and number of hospitalizations and
minimizes the demand for emergency care services. Thus, it provides “more qualified care for users with
functional dependence, such as those with chronic conditions, [...] which justifies the large-scale investment in
this type of care”.

The possibility of HC providing a resolutive and effective care, enabling the construction of a therapeutic project
consistent with the real possibilities and demands of the user.

2.1 Problem Statement

Given the above, the present study is justified by the relevance that the use of technologies (applications) has for
the current scenario, which emphasizes effective, quality, individualized and humanized care, in addition to
reducing the wait for care in the emergency room. and reducing the costs of institutions providing health
services.

2.2 Purpose Statement

The purpose of this study was to identify how mobile apps can enable the delivery of quality, fast and humanized
nursing home care to the patient.

2.3 Research Question

How mobile apps can enable the provision of quality, fast and humanized nursing home care to the patient?
3. Method

3.1 Study Type

This is an integrative literature review, with a descriptive character and a qualitative approach. This research is
part of the Project entitled “Use of an application to carry out the nursing process in home care” of the
Postgraduate Program in Professional Nursing, in the form of a Doctorate, from the S& Paulo State University
“Jalio de Mesquita Filho” / Faculty of Medicine of Botucatu (FMB), S& Paulo, Brazil.

3.2 Methodological Procedures

A given on-screen review was guided by six stages of elaboration: definition of the guiding question,
establishment of the databases and effective search in the literature, data collection from the selection of studies,
critical analysis of the selected studies, discussion of the results and synthesis a from the writing of the study.

In view of the above, the following guiding question was elaborated: “How can mobile applications enable the
provision of quality, fast and humanized nursing home care to the patient?”

3.3 Data Collection and Organization

In order to respond to the proposal, the Medical Subject Headings (MeSH), available at https://decs.org.br, were
selected: “Home Assistance”, “Culturally Appropriate Technology”, “Biomedical Technology” and “Care of
nursing”. Although the descriptor “Culturally Appropriate Technology” was not widely used, we sought to
perform the search in the correct way, according to the guidelines of the Virtual Health Library (VHL)/BIREME.

For the search, carried out in May 2020, the electronic databases were selected: PubMed Central (PMC), Nursing
Database (BDENF) and Latin American and Caribbean Literature in Health Sciences (LILACS). As a search
strategy, the Boolean operator “AND” was used”.

Regarding the eligibility criteria, the following inclusion criteria were established: studies in article format;
published in the time frame between 2017 and 2020, in view of the new requirements and changes in the scope
of scientific publishing in nursing with the lag of the studies after 2 years of publication, with direct influence of
the evaluation / classification of the Impact Factor that is carried out at every 2 years; in Portuguese and English;
and studies that addressed the issue proposed here. Exclusion criteria: articles in duplicate in the chosen
databases and that were not available in full text.

When searching for “Home Care AND Culturally Appropriate Technology AND Biomedical Technology AND
Nursing Care” and “Home Care AND Culturally Appropriate Technology AND Biomedical Technology”, no
studies were found in the three bases. Thus, when using: “Biomedical technology AND home care AND nursing
care”, 18 studies were found, of which 01 was not in full text, 01 in Spanish, 01 in French and 01 in duplicate
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were excluded by the established criteria. For reading, 10 published in PMC, 05 in LILACS and 01 in BDENF
were selected. In view of the research question, 06 studies by PMC and 01 that appeared in BDENF. In the
second survey, the search strategy “Smartphone AND Home Care AND Nursing Care” was used. In this
combination, 12 studies were found, 11 in PMC and 01 in LILACS, which were selected for the present review,
except for one study from PMC for not presenting the theme in focus. The complete search is presented
according to the guidelines of the Main Items for Reporting Systematic Reviews and Meta-analyzes - PRISMA
(MOHER et al, 2015), as shown in Figure 1.

“Biomedical Technology AND Home Care AND Nursing Care” and “Smartphone AND Home
Clare AND Nursing Care” - hetween 2018 and 2020

!
Found = 36 studes
}
ML = 21 studies — Exchuded =04 studies — EDENF = 05 stadies
) ! }
Excluded = 05 shudies — LILACS = 05 shudies Excluded = 04 studies
!
Excluded =05 shdies
'

Total excluded= 16

Total selected = 16

Figure 1. Flowchart of search and selection of studies
Botucatu, SP, Brazil, 2020.

3.4 Data Analysis

The analysis was done in a thematic way in relation to the content, methodology proposed by Bardin and
resulting in thematic categorization divided into: Development of health care applications, assessment and
education and Use of health care applications.

4, Results

At the end of the process, 16 studies published between 2018 and 2020 in the PMC, LILACS and BDENF
databases were selected, which are summarized in the synoptic table referred to in Table 1.

Table 1. Synoptic table of the selected studies (Botucatu, SP, Brazil, 2020)

Title Year Study Objective Conclusion

Type
Improving the quality of 2019 Original Elaborate digital wound Emphasizing the power
pressure ulcer Article management solution was effective management combined
management in a skilled adopted to track wound with real-time data analysis, as
nursing facility management. enabled by digital wound

management, to make significant
improvements  in  healthcare

delivery.
mHealth applications as 2018 Review Identify,  evaluate and MHealth apps appear to be a
educational  and Article synthesize  the  existing viable intervention for family
supportive resource for evidence on the use of -caregivers of people with
family careers of people mHealth / smartphone apps dementia, despite limited
with  dementia:  An as an educational and available research and barriers to
integrative review support resource for family its development and
caregivers of people with implementation.

dementia.
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Development and 2019 Original Develop and test a version of The daily reporting of symptoms
Feasibility of an Article the Interaktor application and access to a nurse in real time,
Interactive ~ Smartphone adapted for patients in the event of an alarming
App for Early Assessment undergoing symptom, appear to improve
and  Management  of pancreaticoduodenectomy. symptom  management  and
Symptoms Following provide a sense of security for
Pancreaticoduodenectomy patients.
The Potential of 2018 Original Involve in-depth interviews The findings suggest that eHealth
Information Technology Article and a beta test of an AD / and individual technologies may
to Navigate Caregiving RD caregiver application to not fully meet the needs of
Systems: Perspectives learn more about how they caregivers, as they navigate the
from Dementia currently use technologies larger systems in which they
Caregivers and how potential provide care.

technological features and

functions can best meet their

needs.
An mHealth intervention 2018 Original Evaluate the effectiveness of The EVICOAG intervention
to improve nurses’ atrial Article EVICOAG - a new mHealth improved nurses' knowledge
fibrillation and intervention,  based on about atrial fibrillation and
anticoagulation smartphones and spaced anticoagulation and influenced
knowledge and practice: learning, about nurses' the uptake and use of stroke and
the EVICOAG study knowledge about atrial bleeding risk assessment tools in

fibrillation and clinical practice.

anticoagulation.
In-hospital usability and 2018 Original Assess the usability and Significant  barriers to  use
feasibility evaluation of Article feasibility of the Panda app included lack of flexibility in drug
Panda, an app for the at the hospital before testing programming, low volume of
management of pain in it at home. alert sounds and extra time spent
children at home on drug safety checks.
Development and 2018 Original Develop smartphone-based Smartphone apps for treating
Evaluation of “Chronic Article virtual experiential nursing chronic illnesses are effective
Illness Care Smartphone apps to care for patients with learning resources that help
Apps” on Nursing chronic illnesses, especially students assess patients’ health
Students’ Knowledge, patients with hypertension problems and implement nursing
Self-efficacy, and and diabetes, and assessed care plans to improve patients'
Learning Experience the effect of apps on nursing conditions.

students' knowledge,

self-efficacy and learning

experiences.
Electronic messaging 2017  Original Determine the effectiveness Regular smartphone
intervention for Article of an e-mail support service communication had a favorable
management of for the management of impact on cardiovascular risk
cardiovascular risk factors cardiovascular risk factors in  factors in patients with type 2
in type 2 diabetes patients with diabetes. diabetes mellitus.
mellitus: A randomized
controlled trial
Resource allocation in 2018 Letter to Experiment with some cases Confirms that telemedicine can
pediatric ~ burn  care: the Editor of small wounds (burns) in provide appropriate post-acute
Preliminary results of of children / parents selected care for burns and long-term
empowering parents with Preliminary  for evaluation. management of patients after a
smartphone assistance Results burn injury.
Advances in obstetric 2020 Review Identify advances, The area of obstetric
telemonitoring: a Article contributions, and telemonitoring has great potential
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systematic review

limitations of  obstetric
telemonitoring using mobile
technologies.

to contribute to better pregnancy
outcomes, early detection of
complications,  prevention  of
complications, providing local
intervention even before
hospitalization.

Are student nurses ready 2020 Original Explore how nursing Respondents were interested in
for new technologies in Article students face this paradigm these new technologies and
mental health? shift, assessing the wanted to offer them to their
Mixed-methods study acceptability of EMA, CAT patients. However, our study
and Digital Phenotyping highlighted several issues, as
based on smartphone-based respondents doubted the
biosensor. We also reliability of these devices and
investigated the factors that feared that they would harm the
affect this acceptability. therapeutic relationship.
Clinical Decision Support 2018 Review Describe clinical decision Cancer patients, cancer nurses
Tools Improving Cancer Article support tools and advances and  oncologists have an
Care in health information increasing amount of clinical
technology currently used in  decision support tools available to
a cancer center designated help achieve the Institute for
by the National Cancer Healthcare Improvement Triple
Institute to help achieve the Objective.
Institute  for  Healthcare
Improvement's Triple
Objective project.
Telehealth, Mobile 2018 Review Analyze telehealth solutions, Nurses who care for cancer
Applications, and Article mobile applications and patients should be aware of the
Wearable Devices are portable devices that spread and impact of telehealth
Expanding Cancer Care currently affect patients, and mobile health in this unique
Beyond Walls caregivers and providers population.
working in the oncology
field.
The wuse of advanced 2018 Review Present trends and Research on medical technologies
medical technologies at Article experiences with the use of used at home increased
home: a  systematic advanced medical considerably until 2015. Much is
review of the literature technologies at home. already known about topics, such
as user experiences; security,
risks, incidents, and
complications; and design and
technological development.
Mothers' Voices Related 2019 Original Explore how these mothers During the transition, mothers
to  Caregiving: The Article perceive their transition expressed greater anxiety, fear
Transition of a experiences immediately and stress about life-threatening
Technology-Dependent before and during the first situations that did not decrease
Infant from the NICU to three months after the initial over time, despite the discharge
Home discharge from the NICU. education received.
Smartphone-Based Health 2017 Review Check if smartphone The findings indicate that the
Technologies for Article technologies have been used individual apps available have
Dementia Care: to support and assist limited functions (compared to

Opportunities,
Challenges, and Current
Practices

dementia patients.

the complex needs of caregivers)
and little has been done to extend
HC caregiver apps to Hispanic
populations
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According to the table presented, it is observed that 2018 was the year with the largest number of publications
(nine), followed by 2019 (three), 2017 (two) and 2020 (two). Regarding the type of study, mostly original studies
(nine) were identified, soon after, review articles (six) and a letter to the editor with preliminary results (one).

In the analysis of the search and of the selected studies, it was found that the published literature on applications
and home care in nursing is still very incipient, making clear the need for greater investment in this area of health
technology directed to home care, in addition to the dissemination knowledge for professionals who did not have
such contact during training.

5. Discussion
5.1 Use of Healthcare Applications

The use of mobile applications in patient care certainly presents an evolution in the care, management and cost
reduction scenario for institutions providing health services, in addition to the possibility of generating more jobs,
with the nursing team playing a key role and autonomous in this process.

A study carried out in long-term care facilities for the elderly with a focus on reducing pressure injuries, a
Quality Assurance and Performance Improvement plan and Root Cause Analysis were developed to increase the
quality of the wound care program available to residents. From the development of a digital solution for external
monitoring, as the elderly lived on site, its focus was directed to the tracking and management of wounds, in
addition to the creation of related performance metrics. It was observed that the real-time access to the patient's
situation from an electronic record provided the best management and the incidence drop from 12.99% to 2.9%
in just 1 year.

Study performed with patients who underwent pancreaticoduodenectomy for pancreatic cancer treatment and
were discharged, implemented an application for daily monitoring of these patients with the participation of a
nurse, in real time, who responded to requests and daily reports. It was confirmed that the project was successful
in providing self-care, and the daily report completed by the patient or caregiver had an adherence of 84%,
which demonstrates that the daily or periodic monitoring of patients implies better and greater management of
cases, increasing the well-being and quality of life of patients and their families / caregivers.

These data corroborate the question of the importance, not only of providing healthcare services via applications,
but of monitoring this patient, as the patient / caregiver / family member does not always have adequate
knowledge to identify health needs.

When we talk about applications directed to health care, it appears that many exist to answer questions and guide
patients / caregivers / family members from educational materials available and trained professional chats.
However, for home care itself, it is not yet widely used.

The term 'home care' has been used for individuals assisted by caregivers, which is not indicated, given that
home health care must be performed by a professional qualified in Health Sciences. This fact is verified in two
of the studies selected, that remote assistance applications generate greater doubts for patient caregivers, in this
case patients with dementia, as technical and scientific assistance information or possible diagnosis when
received by a layman are dangerous due to lack of adequate knowledge to understand them, besides of not
knowing the practice itself. The two studies also infer that when a patient is at home, the greatest resource used
to obtain information is not professional consultations or guidance, it is information made available in major
media on the Internet, increasing the possibility of worsening of the condition, serious errors that can lead the
patient to hospital institutionalization and even death.

Study carried out from the development of a messaging application for regular communication between
professionals and patients with type 2 diabetes mellitus concluded that there was no significant difference in
message assistance, however, an increase in the prevention of cardiovascular risks among diabetic patients.
Confirming that the assistance itself is not effective only with messages, but guidelines for preventing risk
factors and injuries do.

In a research, still under development, from a preliminary study, on the development of an application for the
management of care for children with wounds from burns, emphasizes that when parents follow the child's
hospitalization process, they observe and learn about changing and performing dressings as well such as wound
cleaning, however, wound evaluation requires the presence of a qualified professional.

From the realization of a systematic review on health care by applications directed to pregnant women, infer that
telemonitoring allows the early identification of symptoms, however, the interventions and procedures that may
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be necessary during pregnancy and the puerperium require the presence of a qualified professional, even if at
home, not needing the patient to go to a health unit.

Another parameter on health care via an existing application is robot care based on algorithms. Study conducted
to evaluate the effectiveness of an application developed for mental health care and identification of the four
domains of acceptability: usefulness, usability, reliability, and risk. It was concluded that nursing students
accepted the question of new technologies for the benefit of assistance, however, the use of digital phenotyping
was not accepted due to lack of confidence, in addition to believing that it would harm the therapeutic
relationship with the patient who was already suffering from depression. And still in relation to mental health
care, it appears that not all professionals are trained to care for patients with compromised mental health,
psychological and psychiatric disorders and, in relation to applications, there is still no effective assistance for
people with Alzheimer's Disease.

One of the populations that needs a closer look for individualized care are cancer patients, who already suffer
from the disease, painful treatments with loss of identity, whether family, personal, social, being possible to be in
the comfort of their home, close to people who love, there is certainly an increase in the well-being of this
patient. And it is in this scenario that a study emphasizes that the nurse is the protagonist of home care and
applications.

Home care finds a rich field of opportunities, considering that in the last 10 to 15 years, there has been a
significant increase in patients with comorbidities and use of hospital devices at home, in addition to fragile
individuals, such as newborns and the elderly, recently from Intensive Care Units returning home. In this
scenario, it is possible to verify the importance of a qualified professional to meet this demand.

5.2 Application Development for Health Care, Assessment and Education

With health technology as the future of care, there are many ongoing studies, which is the case with the
development of an application for monitoring and home care in the case of a child / adolescent in the
postoperative period with pain. In the first phase of the development of this application, called Panda, guidance
on the care of children or adolescents was made available, as well as alerts and medication programs for nurses,
parents, and adolescents, as well as checklists made available daily or periodically in relation to the care of each
patient, individually. In the second phase, the feasibility of using the application was also assessed with patients
in the postoperative ward with feedback from everyone involved. Many weaknesses were found, and it is still in
the process of improvement for further feasibility analysis in the home scenario.

All those responsible and managers of mobile applications that involve online or face-to-face assistance (in the
home modality) should keep in mind that it is not enough to just offer a health service, it is necessary to train the
health professionals involved, using protocols as well as standardization procedures, consultations, and services
in general, in addition to continuing education and assessment (intra-application) tools for generating
performance metrics and meeting patient needs.

It appears that the development of an application for home care or even for assistance via online with trained
professionals generates time, bias, and constant evaluations, in addition to needing a record of the patient's
situation (medical record), because, after all, it's about lives. Regarding the guarantee of continuity of treatment
and care, a study states that one of the greatest requirements of applications that assist in health care is to have a
record with patient information, enabling professionals to access it before starting any care. In this way,
applications become tools to aid clinical decision making, enabling the improvement of the patient's prognosis.

In terms of education, it is highlighted that all the technology we have in the current world and those in
development, in addition to not being part of the training of nursing professionals, there is no incentive to
acquire such knowledge, which become barriers to the development of other applications, in addition to the low
adherence and poor quality of use of these platforms, which was verified in a study on the education of
undergraduate nursing students on the development and evaluation of mobile applications for the management of
patients with chronic diseases.

6. Study Limitations

Even though the MeSH was correct, it was decided to remove the “Culturally Appropriate Technology” from the
search for not presenting results. Given this circumstance, it presents a weakness of the study, such as the
incorrect use of descriptors by studies published in the main health and nursing databases.
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7. Contributions to the Area of Nursing and Public Health

This study can contribute to the awakening to the development of new health technologies that help both nursing
professionals and patients. Home care applications provide extra income for health professionals, in addition to
their organization, as the electronic medical record and simultaneous training subsidize science-based decision
making. For society, it is necessary to remember that most patients who are discharged from hospital still need
home care, and that many are unaware of this possibility, especially with the integration of home consultation,
analyzing each case, each circumstance, each reality of life and setting up an adequate and individualized
planning and guiding caregivers / family members / guardians.

8. Conclusion

It was found that we are experiencing a growing wave in relation to biomedical technology, with the
development of applications for management, monitoring, guidance, online assistance, and face-to-face
assistance scheduling, in which the need for trained and qualified professionals to act is remarkable. Directly
with the patient and understand and use the technological tools of contact with the patient / caregiver / family.

There are many studies on the development of applications for health care, however the practice of home care
through (initial and constant) an application is still taking its first steps, just check that there are not many studies
on the subject.

Continuing education should be a fixed pillar in care, regardless of the form in which care is provided, enabling
patients to receive care for their health needs in an effective and qualified manner.

It is concluded that assistance applications have their validity and importance, such as monitoring and
welcoming the patient, as well as recording the patient's history in each application, however, assistance at home
prevents the patient's displacement, waits in service queues, in addition to consisting of individualized and
humanized care, as it values the holistic view that nursing and health professionals in general must have to
provide assistance.
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