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Development of an application for mobile devices to identify the frailty

phenotype among the elderly

Abstract

Odbjective: to develop a mobile app to quickly and safely identify frailty syndrome features
among the elderly. Method: a cross-sectional study was conducted. The application was
developed for the Android platform in the Java programming language and XML
markup. The study instrument was based on five frailty phenotype criteria. The tests
were conducted with 20 elderly persons living in a long-term care facility. Resu/fs: the
twenty elderly persons had a mean age of 76.55 (+£9.5) years. Thirteen were identified
as frail, five were pre-frail and two were non-frail. The comparison of the results of
the instruments of analysis coincided in the general evaluation of frailty and in the
individual identification of the five criteria. Conelusion: the data suggests that the use
of the application for the evaluation of frailty among the elderly was performed safely,
with the advantage of quick access to allow the monitoring of the clinical status and

prognosis of the patient.
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INTRODUCTION

Frailty is a multifactorial geriatric clinical
syndrome characterized by declining energy
reserves, neuroendocrine dysregulation, impaired
and decreased

immune system functioning

resistance to stressorsl.

The integration of these factors, coupled
with the reduced self-regulation and homeostasis
efficiency that is common in senescence, make the
health of the eldetly vulnerable®. The interpretation
and early diagnosis of indicators related to the
physiological and pathological functional decline
associated with aging should be prioritized to

ensure a more effective intervention’.

New information technologies are constantly
emerging, several of which have been integrated
into the area of health. These instruments aim to
increase access to health surveillance and clinical
prediction data*. Thus, their use makes it possible
to obtain indicators and create a population
database for future epidemiological studies’, in
addition to permitting the standardization of the
data collected.

The development of an application arose as
a strategy to introduce health professionals to
the use of another instrument for measuring
and diagnosing the health vulnerability of
elderly individuals. Therefore, the objective of
the present study was to develop an application
for mobile devices in order to quickly and safely
identify the characteristics of the syndrome of
frailty among the elderly.

METHOD

A cross-sectional quantitative study was
conducted of individuals aged over 60 years of age
of both genders, who lived in a non-profit long-
term care facility for the elderly (LTCFE). The
initial population was composed of the 52 elderly

persons residing in this LTCFE.

The study included elderly people who had lived
in the LTCFE for more than six months; who did

not suffer from cognitive deficit, evaluated by the
Mini Mental State Exam® and who did not have
permanent or temporary motor limitations that
compromised the performance of walking tests (the
use of walking stick or walker was allowed). The
exclusion criteria were: localized loss of strength
and aphasia due to severe cerebrovascular accident;
severe impairments of speech motility; hearing loss
or severe vision loss. All the elderly persons were
approached and informed about the purpose and
stages of the study.

After applying the eligibility criteria, 23 elderly
persons were selected. Of these, two refused to
perform some of the tests and one did not perform
the hand grip test because of a fracture in the
dominant upper limb. Therefore, the final sample
of this study was composed of 20 eldetly people.
Data collection was cartied out from March to
October 2014.

The instrument of the study was based on
the five criteria for the definition of the frailty
phenotype described by Fried et al.!: unintentional
weight loss, self-reported fatigue, reduction of
hand grip strength, low level of physical activity and
reduction of gait speed. The researchers conducted
the interviews personally with the volunteers,

describing each test.

After data collection, four previously trained
evaluators were divided into two pairs, one of
which analyzed the data manually and the other
used the application. The analyzes were performed
independently and, if there were disagreements,
the analysis was re-evaluated by a third evaluator.
Data is presented as mean, standard deviation and

relative and absolute frequency.

The study referred to the
Ethics Committee for Human Research of the
Universidade Estadual do Sudoeste da Bahia
(the State University of the Southeast of Bahia),

in accordance with National Health Council

design was

Resolution n° 466/12. It was approved under
record n° 393.466. Data collection only began
following approval. The volunteers were subjected
to the study protocol after signing a Free and
Informed Consent Form.
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Analysis of printed questionnaire

The results were analyzed by the researchers
based on predetermined cut-off points for each
criterion. For non-intentional weight loss the
criteria was weight loss of 24.5 kg or 25% of
body weight from the previous year, without
dieting; fatigue was indicated by the answers always
or almost always to two items of the Center for
Epidemiological Study — Depression (CES-D)’,
which asks about the reduction of energy when
carrying out tasks during the previous week?®;
hand grip strength was evaluated by the average,
in kilogram-force (kgf), of three consecutive
measurements with a dynamometer, adjusted for
gender and body mass index (BMI); gait speed was
measured by the mean of three consecutive times
(in seconds) required to walk 4.6 min a flat location
at usual pace, with the means adjusted by gender
and height; weekly energy expenditure in physical
exercises and in domestic activities was measured
through the translated version of the Minnesota
Leisure Time Physical Activity Questionnaire
(MLTPAQ)’, consisting of 57 items, adapted from
the original questionnaire of 63 items'’, the cut-
off was adjusted by gender: <383 Kcal for men
and <270 Kcal for women.

The weekly energy expenditure calculation
(WEE) used the specific metabolic equivalent of
task (MET) of each activity. The evaluator consulted
the individual MET score for each self-reported
task described in the compendium of physical

activity''. As such WEE (kcal/min)=0.0175 (kcal.
kg! min) x MET! x body weight (kg).

After analyzing the results of the tests and the
questionnaires, elderly persons who scored positively
in three or more criteria were classified as frail, in one
or two as pre-frail and, in none, not frail.

Analysis with application

The smartphone application was specifically
Android platform (the
operating system created by Google) and
was named Fragil Mobi (Frail Mobile). When
actively responding to the questionnaire in the

developed for the

application, the evaluators could cancel and
correct responses at any stage.

Initially, the researcher registers her name
and password in the application. He or she is
then directed to a screen with all the steps of the
test that should be performed with the patient.
Data entry begins with the identification of the
patient and, later, the calculation of BMI and
the corresponding classification. In the second
stage, the researcher inserts data about weight
loss in the previous year, then feeling of fatigue
is verified from the two questions of the geriatric
depression scale. In the fourth stage the weekly
metabolic expenditure rate is reported, indicating
the accomplishment of each physical exercise and
each domestic task, as well as the time in minutes
spent on each activity in one week (Figure 1).

Fragil Mobi

Identification of patient — BMI

Unintentional weight loss

Feeling of fatigue

Physical activity

Gait speed

Hand grip

See final result

Return

BMI: body mass index

Figure 1: Reproduction of Fragil Mobi application screen. Jequié, Bahia. 2014.
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In the section on other activities, five
exercises were added that were not included in
the original questionnaire: hydrogymnastic/
water aerobic exercises, light exercise bicycle
with light, moderate and vigorous effort, and
circuit training with an aerobic movement and
minimum rest, which were inserted based on
the reports of the elderly (Figure 2), making 62
items, divided into subcategories A to I. The
gait speed and hand grip tests were repeated
three times and the absolute values were

inserted. The adjustments were calculated from
the data entered during patient identification.

After completing the fields in each screen, the
researcher confirmed the data entered and advanced
through the steps. The data was automatically saved
and transferred to the mobile device memory. The
application also allowed the researcher to perform
isolated evaluations of the tests, after completing the
personal data, although the diagnosis of frailty was
only displayed after completing the questionnaire.

Fragil Mobi

Section I — Others

0 No

1 - Hydrogymnastic, water aerobic

0O  Yes

0O No

2 - Exercise bike, light effort

O  Yes

(6] No

3 - Exercise bike, moderate effort

0 Yes

0 No

4 - Exercise bike, vigorous effort

0O  Yes

with minimum rest

0 No

5 — Circuit training featuring acrobic movement

O  Yes

Cancel

Confirm

Figure 2. Reproduction of Fragil Mobi application screen. Jequié, Bahia. 2014.

RESULTS

The age of the 20 participants ranged from 62
to 91 years, with a mean of 76.55 (£9.5) years. In the
stratification of the group based on the Fried critetia',
13 eldetly persons were considered frail, five were pre-
fail and two were non-frail (Table 1). When considering
the criteria individually, four of the 13 elderly persons
considered frail had five positive criteria; four
participants had four positive criteria and five had three
positive ctiteria. The five pre-frail eldetly persons had
two positive critetia.

After the printed questionnaire was screened, the
data was reassessed and analyzed with the application
and the scores were compared. When compared,

there was no difference in the evaluations obtained

with the printed version and with the electronic
version. The results coincided in all cases, both
in the general evaluation of frailty and in the five
individual criteria. In other words, the application
agreed with the printed questionnaire, which is
considered the gold standard.

The collected data was stored in the internal memory
of the mobile device and the information could only be
accessed through authorization via the login name and
password of the health professional/researchet.

In the final sample, the patient's name was
displayed with the initials of his or her first and
last name, age, skin color/ethnicity, gendet,
body mass, height, BMI, the results of the five
individual criteria and the conclusion: frail, pre-
frail and non-frail (Figure 3).
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Table 1. Results of frailty criteria. Jequié, Bahia. 2014.

Gender Classification n of elderly persons
Men 2
Non-frail elderly persons
Women 0
Men 4
Pre-frail elderly persons
Women 1
Men 8
Frail elderly persons
Women 5
Table prepared by authors.
Fragil Mobi
Final Result
Patient: SY
Age: 60
Skin colot/ethnicity: White/Caucasian
Gender: Male
Weight: 60.0
Height: 1.74
BMT: 19.81
Weight loss: Negative Criteria
Feeling of fatigue: Negative Criteria
Physical Activity: Positive Criteria
Gait Speed: Negative Criteria
Hand Grip: Positive Criteria
Conclusion Pre-Frail Patient

Figure 3. Reproduction of Fragil Mobi application screen. Jequié, Bahia. 2014.

DISCUSSION

Elderly health surveillance, together with the
detection of predisposing factors of diseases, is the
key instrument in prevention strategies aimed at
anticipating the occurrence of diseases and intervening
directly in current and past pathologies, involving the
patient in treatment and encouraging self-care'”.

Frail individuals are more susceptible to
adverse health prognoses, such as disability and
hospitalization due to the reduction of stress-related
regulation, which predispose them to the onset
of chronic diseases, loss of physical functionality
and cognitive deficit'". The monitoring of health
conditions and the functional capacity of this
population is crucial to the creation of a care and
intervention plan'.

Agtigoroaei and Lachman® point out that, at
this stage, there is an increased loss of intellectual

functioning, motivation, social participation and
subjective well-being, The combination of factors
such as depression and/or losses with chronic
diseases and functional disabilities is the main
motivation described by the elderly for the ideation
or attempt of suicide'®. In such cases there is a need
for effective care planning and clinical judgment
that results in an improved prognosis and the
resolution of the clinical picture, which can be
associated with frailty.

In a study with health professionals regarding
criteria to indicate frailty, it was noted that there
were no uniformly determined criteria among
such individuals, and that the data obtained
was prone to subjectivity'/, diverging from
the most cited definitions in international

literature’!8-2!

. The use of the application can
help in the identification of parameters for the
evaluation of frailty, to reach a consensual and

homogeneous definition.
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Assessment of the degree of functional capacity
should be performed with multidimensional
instruments'?, as health decline in old age encompasses
multiple factors”.

The health system and care models must adapt
to the recent scenario of population aging. Care
should be provided in a continuous, preventive
manner, ensuring a more diffuse quality of life

and well-being®*.

The implementation of other functionalities such
as the hand grip test and the six-minute walk test are
potential future focuses for this study, which aims to
use software to perform all necessary measures for

the classification of frail elderly persons.

In addition, more tools will be incorporated
into the software to aid in differential diagnosis,
such as anthropometric measures, waist and hip
measurement, and the possibility of storing current
and previous disease history and information about
cardiovascular risk factors. In this way, the crossing
of the results of the tests through the application,
combined with the clinical examination, will result

in a more comprehensive evaluation.
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