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ABSTRACT | The aim of this study was to build and
validate an algorithm and develop a software for the
multidimensional diagnosis of functional clinical
vulnerability and physical therapy for older adults.
This is an analytical and observational study applied in
technological production, based on software engineering
and user-centered design. The algorithm was developed
based on studies in health databases, validated by 13
physical therapists and the software was built using the
JAVA language from the algorithm’s conversion. The
Delphi technigue and statistical analysis via the Content
Validity Index (CVI) were used to validate the algorithm.
The consensus was reached in the first evaluation round
and the agreement between judges by the CVI was
1.0. The “Gerontofisio” mobile application was built for
use on smartphones and tablets and registered at the
Brazilian National Institute of Industrial Property number:
BR512020002269-3; the application consists of 34 screens
that guide gerontological physical therapists in decision
making, serving as a support tool in the applied fields in
health, health administration, illness, medical assistance and
diagnostic therapy. The algorithm was built and validated,
the mobile application software for the multidimensional
diagnosis of clinical functional vulnerability and physical
therapy treatment in older adults was developed and is
valid in the field of physical therapy and should contribute
to physical therapists and older adults.

Mobile Applications; Geriatrics; Frail Older Adults;
Physical Therapists.

RESUMO
validar um algoritmo e desenvolver um software do tipo

| O objetivo deste estudo foi construir e

aplicativo movel para o diagndéstico multidimensional
da vulnerabilidade clinico funcional e tratamento
fisioterapéutico em idosos. Trata-se de um estudo
analitico, observacional, aplicado na modalidade de
producdo tecnoldgica, baseado na engenharia de
software e fundamentada no design centrado no usuario.
O algoritmo foi elaborado a partir de estudos em bases de
dados da drea da salde, validado por 13 fisioterapeutas
e a construcao do software deu-se através da linguagem
JAVA, a partir da conversao do algoritmo. Para validacdo
do contetdo do algoritmo, foi utilizada a técnica Delphi
e andlise estatistica do Indice de Validade de Contetido
(IVC). O consenso foi atingido logo na primeira rodada de
avaliacdo, a concordancia entre juizes pelo IVC foi de 1,0. O
aplicativo moével Gerontofisio foi construido para uso em
smartphones e tablets, registrado no Instituto Nacional
da Propriedade Industrial niumero: BR512020002269-3 e
possui 34 telas que orientam fisioterapeutas gerontélogos
nas tomadas de decisdo, servindo como ferramenta de
apoio Nos campos de aplicacao em saude, administracao
doenca,

diagndstica. Dessa forma, o algoritmo foi construido e

sanitaria, assisténcia médica e terapia
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validado, o software do tipo aplicativo moével para o diagnostico

multidimensional da vulnerabilidade clinico funcional e
tratamento fisioterapéutico em idosos foi desenvolvido, é valido
na area de fisioterapia e deve contribuir para fisioterapeutas e
pessoas idosas.

Aplicativos Modveis; Geriatria; Idoso Fragilizado;

Fisioterapeutas.

RESUMEN | El objetivo de este estudio fue construir y validar
un algoritmo y desarrollar un software de aplicacion movil para
el diagnoéstico multidimensional de la vulnerabilidad funcional
clinicay el tratamiento de fisioterapia en ancianos. Es un estudio
analitico, observacional, aplicado en la modalidad de produccién
tecnoldgica, basado en la ingenieria de software y basado en
el Disefio Centrado en el Usuario. El algoritmo se desarrollé a
partir de estudios en bases de datos del drea de salud, validados
por 13 fisioterapeutas y la construccion del software se realizé a
través del lenguaje JAVA, a partir de la conversién del algoritmo.

INTRODUCTION

The demographic transition process changed the
pattern of illness of the population®. Therefore, scales for
the evaluation of daily activities are commonly used due to
being quick instruments for risk assessment, screening and
stratification?, indicating the degree of independence of
an individual in performing these activities and, indirectly,
their health status and possible need for care®.

Comprehensive Geriatric Assessment (CGA) is one of
the main instruments used to identify frail older adults due
to allowing a global and broad diagnostic process involving
the patient and their family, observing older adults’health
as a whole*. However, CGA can be considered slow, with
an unfavorable cost-benefit ratio to public health®.

Brazilian scientists developed the clinical-functional
vulnerability index-20 (IVCF-20) as an easy-to-use
screening instrument to identify frail older adults in
primary care’. In addition to CGA and IVCF-20,
other instruments are used by physical therapists in
the functional evaluation of older adults, such as the
Tinneti scale and the timed up and go test, which provide
information on mobility and the risk of falls®’; the Barthel
index and the Katz scale, which measure the performance
of basic activities of daily living®®; and the Lawton scale
for instrumental activities of daily living’; the modified

Para validar el contenido del algoritmo se utilizd la técnica
Delphiy el andlisis estadistico del indice de Validez de Contenido
(IVC). Se alcanzd consenso en la primera ronda de evaluacion,
el acuerdo entre jueces para el IVC fue 1.0. La aplicacion movil
Gerontofisio fue construida para su uso en teléfonos inteligentes
y tabletas, registrada en el Instituto Nacional de la Propiedad
Industrial nimero: BR512020002269-3, cuenta con 34 pantallas
gue guian a los fisioterapeutas gerontdlogos en la toma de
decisiones, sirviendo como herramienta de apoyo en los campos
de aplicacion en Salud, Administracion de la salud, Enfermedad,
Atencién médica y Terapia diagnostica. Asi, se construyd y valido
el algoritmo, se desarrolld el software de aplicacion movil para
el diagnostico multidimensional de la vulnerabilidad funcional
clinicay el tratamiento de fisioterapia en ancianos, que es valido
en el campo de la fisioterapia y debe contribuir a fisioterapeutas
Y personas mayores.

Aplicaciones Moviles; Geriatria; Anciano Fragil;
Fisioterapeutas.

physical performance test to assess the level of physical
functionality™.

However, suggesting solutions that preserve
biodiversity is necessary, encouraging the replacement
of physical paper-based tests by software''. Digital
instruments provide greater information security, and
paper is currently considered a transmission vehicle of
Sars-CoV-2 (covid-19), due to coronavirus persisting
between four and five days on this type of surface'?.

'Thus, a greater concern exists when considering older
adults, since the risk of death in this group is higher
due to comorbidities associated with the process of
human frailty". This population thus requires a new
perspective on health, in which gerontechnology can
be useful to evaluate, diagnose and assist in professional
decision making™.

Gerontechnology is the multidisciplinary study of
aging and technology to reduce discomfort and years of
morbidity, aiming to increase the functional autonomy
of older adults'. Thus, several mobile applications are
described in the literature to improve the health and care
of this population, with positive results regarding their
functionalities”®. However, many of these applications
are used by older adults and their caregivers, stressing
the need for new apps whose content is managed and
supervised by professionals in the area.
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Mobile applications are conceptualized as a set of
tools designed to perform specific tasks and jobs, with
good performance, ease of transport and storage'. In the
health area, they can improve accessibility to treatments,
providing quick and accurate diagnoses'"’.

However, in gerontological physical therapy, these
applications require specificity, with technical applications
aimed to screening older adults in situations of functional
clinical vulnerability, prevention and rehabilitation of
functional deficits caused by aging or other factors
resulting from senility'®".

Considering the definition of the functional clinical
vulnerability stratum suggested by Moraes et al.’, the
level of functionality on older adults represent risk factors,
diseases and multiple comorbidities, in addition to a
functional heterogeneity, with clinical complexity and
need for different specialized gerontogeriatric follow-up.

This study aims to build and validate an algorithm
and develop a mobile application software for the
multidimensional diagnosis of functional clinical
vulnerability and physical therapy in older adults,
considering the constant need of evaluation of their health
conditions by physical therapists, the health professional
responsible for the maintenance of the functionality
of body organs and systems, and to encourage the
preservation of natural resources.

METHODOLOGY

'This is an analytical and observational study applied in
technological production, based on software engineering
and based on User-Centered Design. The researcher and
the participants abide to the terms contained in The
National Health Council Resolution (CNS) 466/2012,
and the materials and information obtained were used
exclusively for the objectives of this research.

The recommendations of Haynes, Richard and
Kubany® — which suggest between six and twenty
judges — were adopted. The population of judges in this
study consisted of thirteen physical therapists, selected
by convenience and who signed the informed consent
form. Physical therapists who had graduated for at least
five years and specialization as the minimum degree were
included. Physical therapists with inactive registration
at the Regional Council of Physical and Occupational
‘Therapy or who refused to participate in the research
after signing the informed consent form were excluded.
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Construction and validation of the algorithm

The elaboration of the algorithm was divided into
two stages: the survey of the content via an integrative
review of the literature related to the functionality of
older adults, which gathered 43 articles and a guideline.
Studies in English, Portuguese and Spanish language
were selected using the descriptors: Frail Elderly; Postural
Balance; Gait Analysis; Geriatric Assessment; Activities
of Daily Living and Exercise Therapy, available on the
Health Sciences Descriptors website. Book chapters,
theses, dissertations, monographs and articles that, after
reading the abstract, did not meet the proposed objectives
were excluded.

The electronic databases consulted were the Latin
American and Caribbean Literature on Health Sciences
(LILACS), Medical Literature Analysis and Retrieval
System Online (MEDLINE) and Scientific Electronic
Library Online (SciELO), without temporal delimitation,
since the intention was to select studies that met the
pre-established objectives.

'The studies were classified according to the level of
evidence following the recommendations of Melnyk
and Fineout-Overholt*, namely, level I were obtained
from systematic review or meta-analysis of relevant
randomized controlled trials or clinical guidelines based
on randomized clinical studies; level 11, obtained from
at least one randomized clinical trial; level 111, obtained
from well-designed clinical trials without randomization;
level IV, obtained from well-designed cohort and case-
control studies; level V, obtained from systematic review
of descriptive and qualitative studies; level VI, obtained
from a single descriptive or qualitative study; and finally,
level VII, obtained from the opinion of authorities and/
or report from expert committees.

The classification of studies according to these
recommendations assist professionals in the critical
evaluation of research and, consequently, in decision
making on the incorporation of evidence into clinical
practice.

'The second stage comprised the formulation and assembly
of the algorithm using the virtual platform Lucidchart®.
'The algorithm has two assessment systems, one for broad
information and the other specific to the area of physical
therapy. The broad evaluation covers multidimensional
aspects of the health condition of older adults. The physical
therapy evaluation is related to dysfunctions involving the
musculoskeletal and respiratory systems.



The sequencing of the information was planned
to first identify older adults at risk of functional
decline, vulnerability and/or frailty (broad evaluation),
and only two or more positive responses in this
assessment are required. After this stage, the patient
can be referred to primary care follow up services
or to undergo a gerontological physical therapeutic
evaluation (specific evaluation).

In the case of a positive response in the physical therapy
evaluation, the algorithm suggests rehabilitation objectives.
If no positive response is achieved, the professional is
instructed to reevaluate and/or refer the patient to other
specialties in the health area.

'The instrument was validated by judges answering a
questionnaire created by the authors; all have training
in the health area and work in geriatrics-gerontology.
'The questionnaire presents the algorithm items and
the evaluation is made with a Likert scale, allowing the
verification of the agreement of the physical therapists
on the information that helps in the assessment and
identification of the risk of functional decline, vulnerability
and/or frailty in older adults and guidance to professionals
on conducts applicable to this population. For the
validation process, 17 physical therapists working in the
area of gerontology in Higher Education Institutions
and Long-Term Care Facilities for Older Adults (ILPI)
were invited via e-mail. For participants who agreed, the
researcher met them for a face-to-face presentation of
the algorithm, questionnaire and informed consent form.

After the validation of the instrument, a pilot study
was conducted to test the adequacy of the algorithm in
ten older adults of the community.

Mobile app development

'The construction of a mobile application requires an
algorithm to guide the information technology professional.
After validation, the algorithm was converted into a
programming language translated into lines of code by
a computer science professional. The mobile application
software was developed for use on mobile devices and
tablets. User-centered design was chosen and the computer
professional consulted the researcher during development
about the needs of the physical therapists to apply the
algorithm’s assessment procedure; to the researcher
participated in the usability tests of the application.

After converting the algorithm into a mobile
application, three tests were performed with the software.

The first test observed the evaluations of the algorithm,
and the creation of a menu was requested, so users
could choose to quickly apply the evaluation to the
patient (express evaluation) or register it and keep their
evaluations and personal information saved (registered
evaluation). The addition of sections for emergency
phone numbers in case of complications, the algorithm
in image format, the references used and the name of
the owners of the mobile application were added after
the first test.

The new features were tested in the second test, and
the correction of some spelling errors and inclusion of
the application logo on the home screen were requested.
Finally, in the third test, all tools were tested and no new
adjustments were required.

'The mobile application runs offline and does not
require the creation of profiles or specific accounts
for access. The application software was developed in
Android Package (package file for Google’s Android®
operating system) and the software engineering was
performed using the Java programming language, with
graphical interface in XML, using the IDE Android
Studio, Model View Controller architecture, SQLite
database and Scrum technique.

Statistical analysis

The content validity index (CVI) was calculated to
validate the questionnaire as a whole, and its result must
be greater than 0.90 (>90%) to be considered validated.
'The purpose was to measure the percentage of judges
who agreed on certain aspects of the instrument and its
items?. A Likert scale with scores ranging from one to
four was used: 4=fully adequate; 3=Adequate; 2=partially
adequate; and 1=inadequate. The CVI score was calculated
by the sum of agreement of the items that were marked
as “4” or “3” by the 13 judges.

'The Delphi technique was also used to find consensus
between the judges in the answers “Totally adequate”and
“Adequate™. Minitab version 18.1 and Statistical Package
for Social Sciences, version 22.0 were used.

RESULTS

Figure 1 describes how the algorithm was constructed
from the researched literature.
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ALGORITHM FOR MULTIDIMENSIONAL DIAGNOSIS OF
FUNCTIONAL CLINICAL VULNERABILITY AND PHYSICAL THERAPY FOR OLDER ADULTS

ANAMNESIS

WARNING SIGNS

- Age over 75 years>?

- Do you live alone?*?*

- Do you live in a long-term care facility for older adults?%?*

- Do you have more than five confirmed diseases?*?*

- Do you use more than five medications daily?>2*

- Do you have postural instability/fall?>7924

- Do you have brain failure (depression/dementia)?62>

- Are you dependent on activities of daily living?>82426

- Has a body mass index above 27 kg/m2 or less than 22 kg/m2?°

- Do you have blood pressure above 140x90 mmHg or below 100x60 mmHg?%
- Do you have a heart rate greater than 90 bpm or less than 50 bpm?2#’
- Do you have oxygen saturation less than 90%?2%

1

POSITIVE ANSWER

NO IN AT LEAST TWO YES
// ITEMS? \'\_\
~ Forwarding to Family Health PATIENT AT RISK OF FUNCTIONAL
' Strategy and/or Reference DECLINE/VULNERABILITY/OR
Center of Social Assistance FRAGILITY
PHYSICAL THERAPY EVALUATION \

- Calves smaller than 31cm?33

- Difficulty to walk?*33

- Two or more falls in the last year?*

- Patient uses their arms or is unable to get up and sit in the chair?*33
- Patient presents imbalance when standing?®33

- Patient cannot walk straight?*33

- Limited general joint range of motion?2%*

- Decreased general muscle strength, below third degree?33

- Dry or productive cough'®181926.29

- Spontaneous ventilation with oxygen support!31é19.28.29

POSITIVE ANSWER
IN AT LEAST ONE
NO ITEM? YES
SUGGESTION OF PHYSICAL THERAPY PROCEDURES
Re-evaluate in 30 days and/or refer to a
specialty (Medicine, Nutrition, Speech-Language
Therapy, Psychology, Pharmacy, Occupational The duration, intensity, speed, frequency and type of exercise
Therapy, Social Assistance, Physical Education, should vary according to individual needs, following the
Nursing and Dentistry) Cardiogeriatrics Guidelines of the Brazilian Society of Cardiology.
The exercises should:
- Strengthen the muscles of the upper limbs, trunk and lower
limbs342*
- Improve balance, proprioception and flexibility=6-3®
- Improve cardiorespiratory fitness'®3®
- Stimulate the vestibular system?4!
- Strengthen the respiratory muscles'®42-44
- END -

Figure 1. Algorithm for multidimensional diagnosis of functional clinical vulnerability and physical therapy treatment for older adults
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Table 1 shows the evaluation of the studies considering
the level of evidence following the recommendations by
Melnyk and Fineout-Overholt*’.

Table 1. Level of evidence of algorithm studies, Pouso Alegre
(MG), Brazil, 2020

Minosso et al.® 4
Saraiva et al.*

Moraes et al.®

Piovesan et al.

Alexandre et al.”
Ferretti-Rebustini et al.®

Wu et al®

Pillatt, Nielsson e Schneider™®
Moreira et al.®

Faller et al.%*

Folstein, Folstein e McHugh?
Katz et al.?®

Feitosa-Filho et al.#

Mendes et al.?8

Cordeiro et al.?®

Giaquini, Lini e Doring®
Bushatsky et al.*

Clares, Freitas e Borges®
Alexandre et al.**

Soukkio et al.**

Carral et al.®

Yamamoto et al.*
Rodriguez-Larrad et al.*’
Criekinge et al.*®

Allison, Brooke-Wavell e Folland®
Jia et al.#°

van Vugt et al#

Marioni et al.#?

Fonseca et al.*

U NN D NN NN NDNDDNDDS BSOS DdS I SAED =2 B —2 00 00 b O

Marco et al.#

All judges agreed with the applicability of the
algorithm, and Table 2 shows the agreement for the
Content Validity Index.

From the analysis, we observed that the consensus
was reached in the first round of evaluation; no question
received a score equal to or less than two (partially adequate
or inadequate) and no suggestions and opinions were given
by the judges. Therefore, the questionnaire did not require
a second round of evaluation. Table 3 shows the data.

Table 2. Items of the guestionnaire and Content Validity Index,

Pouso Alegre (MG), Brazil, 2020
Trial item
Dimension “Warning signs”
* Age over 75 years
* Do you live alone?
* Do you live in a long-term care facility for older adults?
* Do you have more than five confirmed diseases?
+» Do you use more than five medications daily?
» Do you have postural instability/fall?
» Do you have brain failure (depression/dementia)?
* Are you dependent on activities of daily living?
* Do you have a Body Mass Index above 27 kg/m2 or less than
22 kg/m27?
* Do you have blood pressure above 140 x 90 mmHg or below
100 x60 mmHg?
* Do you have a heart rate greater than 90 bpm or less than
50 bpm?
* Do you have oxygen saturation less than 90%?

“General assessment response” dimension

CVI

1.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0

« Referral to the Family Health Strategy and/or Social Assistance 1.0

Reference Center

» Elderly at risk for functional decline/vulnerability and/or frailty

+ Calves smaller than 31cm

« Difficulty to walk

» Two or more falls in the last year

» Uses arms or is unable to get up and sit in chair

* Presents imbalance when standing

» Cannot walk straight

* Limited general joint range of motion

* Decreased overall muscle strength, below the third degree
* Dry or productive cough

» Spontaneous ventilation with oxygen support

“General assessment response” dimension

» Re-evaluate in 30 days and/or refer to specialties
(Medicine, Nutrition, Speech Therapy, Psychology, Pharmacy,
Occupational Therapy, Social Assistance, Physical Education,
Nursing and Dentistry)

Suggestion of physiotherapeutic approaches:

« Strengthen the muscles of the upper limbs, trunk and lower
limbs

* Gain balance, proprioception and flexibility

* Improve cardiorespiratory fitness

« Stimulate the vestibular system

« Strengthen respiratory muscles

Opinion “General Presentation of the Algorithm”

* The ease of reading, clarity and understanding of information
* As for the sequence of information

» As for layout/color

Attitude of the professional

* |s the algorithm suitable for physical therapists?
Total score
General CVI >0.90=Validated.

1.0
1.0
1.0

1.0
1.0

1.0
1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0
1.0

1.0
1.0
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Table 3. Evaluation of the content of the algorithm items by the Delphi technique, Pouso Alegre, Minas Gerais, Brazil, 2020

Delphi Technique
Evaluation

Questions Proper Fully Adequate

N % N % N %
Dimension “Warning signs”
» Age over 75 years 05 38.5 08 61.5 13 100
* Do you live alone? 05 385 08 61.5 13 100
* Do you live in a long-term care facility for older adults? 05 385 08 61.5 13 100
» Do you have more than five confirmed diseases? 05 385 08 61.5 13 100
* Do you use more than five medications daily? 05 385 08 61.5 13 100
« Do you have postural instability/fall? 05 385 08 61.5 13 100
+ Do you have brain failure (depression/dementia)? 05 38.5 08 61.5 13 100
* Are you dependent on activities of daily living? 05 385 08 61.5 13 100
* Do you have a Body Mass Index above 27 kg/m2 or less than 22 kg/m2? 05 38.5 08 615 13 100
* Do you have blood pressure above 140 x 90 mmHg or below 100 x60 mmHg? 05 38.5 08 61.5 13 100
* Do you have a heart rate greater than 90 bpm or less than 50 bpm? 05 38.5 08 61.5 13 100
» Do you have oxygen saturation less than 90%? 05 385 08 61.5 13 100
“General assessment response” dimension
« Referral to the Family Health Strategy and/or Social Assistance Reference Center 07 53.8 06 46.2 13 100
« Elderly at risk for functional decline/vulnerability and/or frailty

05 38.5 08 615 13 100
Dimension “Physical therapy evaluation”
* Calves smaller than 31cm 06 46.2 07 53.8 13 100
« Difficulty to walk 06 46.2 07 53.8 13 100
* Two or more falls in the last year 06 46.2 07 53.8 13 100
* Uses their arms or is unable to get up and sit in the chair 06 46.2 07 53.8 13 100
* Presents imbalance when standing 04 30.7 09 69.3 13 100
» Cannot walk straight 05 385 06 61.5 13 100
* Limited general joint range of motion 06 46.2 05 53.8 13 100
* Decreased overall muscle strength, below the third degree 00 00 13 100 13 100
* Dry or productive cough 08 61.5 05 385 13 100
» Spontaneous ventilation with oxygen support 09 69.3 04 30.7 13 100
“General assessment response” dimension
« Re-evaluate in 30 days and/or refer to a specialty (Medicine, Nutrition, 00 00 13 100 13 100
Speech-Language Therapy, Psychology, Pharmacy, Occupational Therapy, Social
Assistance, Physical Education, Nursing and Dentistry)
Suggestion of physical therapy interventions:
« Strengthen the muscles of the upper limbs, trunk and lower limbs n 84.6 02 15.4 13 100
*» Gain balance, proprioception and flexibility 12 92.3 01 7.7 13 100
* Improve cardiorespiratory fitness 04 30.7 09 69.3 13 100
« Stimulate the vestibular system 03 23.0 10 77.0 13 100
« Strengthen respiratory muscles n 84.6 02 15.4 13 100
Opinion “General Presentation of the Algorithm”
* The ease of reading, clarity and understanding of information 00 00 13 100 13 100
* As for the sequence of information 01 7.7 12 92.3 13 100
« As for layout/color 08 61.5 05 38.5 13 100
Attitude of the professional
* |s the algorithm suitable for physical therapists? 00 00 13 100 13 100

'The mobile application for multidimensional diagnosis DISCUSSION

of clinical functional vulnerability and physical therapy
for older adults was created. The software consists of 34
screens that describe procedures, evaluation, diagnosis
and treatment, serving as a support tool in the fields of
health, health administration, disease, medical care and
diagnostic therapy. The application was registered on the
National Institute of Industrial Property (INPI), under the
number BR512020002269-3, brand GERONTOFISIO.
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'This study presents the creation of an algorithm then
developed into a software to assist physical therapists
in the decision making process about multidimensional
diagnosis of functional clinical vulnerability and physical
therapy for older adults.

'The validation process identified agreement between
the judges; thus, the algorithm was considered appropriate.



This result corroborates those of other studies found
in the literature**. Although a pilot study has been
conducted, its reliability and internal consistency will be
tested on a larger sample of the population in the future.
The experience of physical therapists shows us the need
to expedite the assessment process.

The creation of “Gerontofisio” derives from this
necessity, an easy-to-use mobile application. This tool
can help physical therapy work, which is essential
for the prevention of injuries, health promotion and
rehabilitation*”. Mobile application use by health
professionals reaches 45% to 85%*. Therefore, the design
choice adopted was user-centered, aiming to involve the
user in the design of computerized systems*.

Unlike what was presented in this study but still aiming
to expedite evaluation processes, Nufiez et al.” developed a
mobile application from instruments adapted to Brazilian
Portuguese, validated for the older adult population and
widely used in the literature. Their application assists
healthcare professionals to assess the fall risk of such
population. The software was developed for mobile devices
on the Android platform and to run offline, like the one
developed in this study.

A study by Santos et al.’! sought to improve the
posture, balance and gait of older adults, culminating in
the creation of a functional exercise application to guide
and stimulate the practice of physical activity, focusing
on the lower limbs. In another study by Santos et al.’¢, an
application capable of accurately and safely identifying
signs of frailty syndrome in older adults was developed.

Other studies aim at the creation of mobile applications
for the very older adult population, listing applications to
this population to guide them in the practice of physical
activities, fall prevention, activities of daily living and
care''®. Gerontofisio provides information that may be
useful to detect vulnerability at multidimensional level
and guide physical therapists in relation to the therapeutic
objectives for older adult treatment.

'The proposal to assess multidimensional vulnerability
in the application considered the clinical signs for frailty
and functional decline. The selection of assessment items
included adequate internal and external factors, capable
of informing whether or not the patient is at risk of
tuctional decline, vulnerability and/or frailty.

Physical therapy is key in active aging and facing
functional disability, factors with direct influence on the
quality of life of the older adult population. Physical
therapists use their knowledge and resources to ensure
the highest standard of motor functionality and physical

independence in older adults; these statements are
corroborated by multiple studies'®2*,

'The “Gerontofisio” application can contribute to the
development of important future scientific studies that
aim to evidence its efficacy and usability. This study can
be considered innovative when considering aging and the
areas of interest of physical therapy and health.

One of the contributions of this study is that the
physical therapists who judged it acquired the content
to assist them in making quick and assertive decisions in
the diagnosis and treatment of older adults in a process
of clinical functional vulnerability. Regarding physical
therapists working in the field of gerontology, they can
improve their approach skills with this population by
using the application to establish parameters for patient
follow-up and standardize their own evaluation protocols,
since the instruments were based on evidence found in
the integrative review of the literature.

'The main limitation of the “Gerontofisio” mobile
application refers to physical therapy treatment, in which
the suggestion of rehabilitation procedures is presented
as therapeutic goals. Although this limitation is not an
impairment to this project, we expect to develop correction
alternatives, such as the inclusion of audiovisual resources
with kinesiotherapy exercises.

“Gerontofisio” may become a positive option in the
area since it provides instant, clear and free of charge
evaluation of the clinical conditions of older adults and
a physical therapy evaluation with the suggestion of
rehabilitation objectives.

CONCLUSION

The algorithm was constructed and validated, the
mobile application software for multidimensional
diagnosis of functional clinical vulnerability and physical
therapy for older adults was developed and is valid in the
area of physical therapy; it should be useful for physical
therapists and older adult patients alike.
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