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Mobile Care System for Older Adults: perceptions about its use in
caring for people with dementia

Abstract

Odbyjective: To analyze the perceptions of caregivers and health professionals about a mobile
application used for the caring and social support of people with dementia. Method: A
qualitative study was performed on the experience of implementing a Mobile Cate System
for Older Adults (Sistemna Movel de Assisténcia ao Ideso, SMATL) in the routine of caregivers
of people with dementia, treated at an outpatient clinic for cognitive disorders. Data
were obtained through the application of questionnaires about the characteristics of
caregivers and the Zarit scale to assess the level of burden. An Activities of Daily Living
Questionnaire (ADLQ) was applied for functional evaluation. The perception of caregivers
and professionals were collected through the audio recording of focus groups and analyzed
according to the thematic-categorical analysis technique. Resu/ts: Twenty caregivers and
five health professionals participated in the focus groups. Categories that emerged from
the study revealed themes related to users’ experiences, communication, medication
management, feelings of caregivers, patient management strategies, impact of dementia on
caregivers’ lives, illness of caregivers and application evaluation. Conclusion: Interventions
using mobile applications can help improve communication and social support in the
care of dementia. The experience with the SMAI and its applications represented an
innovative opportunity for both family caregivers and healthcare professionals.

1 Universidade do Estado do Rio de Janeiro (UER]); Programa de Pés-Graduacio em Ciéncias Médicas
(PPGCM/UERY). Rio de Janeiro, Rj, Brasil.

2 Universidade do Estado do Rio de Janeiro (UER]); Nucleo de Atengido ao Idoso (NAI/UnATI/UER]).
Rio de Janeiro, R], Brasil.

3 Instituto de Matematica e Estatistica (IME/UER]); Depattamento de Informatica e Ciéncia da Computagio;
Programa de Pés-Graduag¢io em Ciéncias Computacionais (CComp), Rio de Janeiro, Brasil.

4 Universidade do Estado do Rio de Janeiro (UER]); Laboratério de Ciéncia da Computagio (LCC/UERY]).
Rio de Janeiro, Brasil.

Funding: Fundagio de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPER]) — Edital no E-26/110.243/2014
e Coordenacio de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) — Bolsa de Doutorado no
88882.450494/2019-01.

The authors declare there are no conflicts of interest in relation to the present study.

Correspondence
André da Silva Brites
brites84@gmail.com

iginal Articles

o

f11

André da Silva Brites'?
Celia Pereira Caldas'?
Luciana Branco da Motta'?
Danielli Santos do Carmo?
Alexandre Sztajnberg®*
Matheus Costa Stutzel*

D

D

D

D

D

D

Keywords: Communication.
Caregivers. Health of the
Elderly. Telemedicine.

Received: December 06, 2019
Aproved: June 18,2020

http://dx.doi.org/10.1590/1981-22562020023.190277


https://orcid.org/0000-0001-8745-2533
https://orcid.org/0000-0001-6903-1778
https://orcid.org/0000-0001-9959-9719
https://orcid.org/0000-0001-6130-3767
https://orcid.org/0000-0003-2018-6386
https://orcid.org/0000-0002-7147-6431

Mabile care system for people with dementia

INTRODUCTION

Technologies designed to support people with
dementia include the use of mobile devices that
manage health care and strengthen the relationships
between health professionals, family members and
patients"”. The phenomenon of population aging has
been accompanied by an increase in the number of
people with dementia, generating a significant impact
on the cost of care throughout life, and requiring
interventions to provide support to families’.

An informal caregiver is described as an unpaid
individual who performs non-professional care
actions. This can be a family member, a friend or
neighbor who provides assistance to dependent
older adults in their daily activities**. Most of
these caregivers have a family relationship with the
older adults, in addition to physical and emotional
proximity, and they are predominantly women.

Caring for a person with dementia has a significant
impact on family dynamics. Care tasks range from
supervising the older adult to helping with daily
activities related to self-care such as personal hygiene,
feeding, control of medication use and financial
management. These activities can cause negative
effects such as physical, psychological, social and
financial burden®.

Health interventions carried out remotely represent
a promising field of knowledge as well as supporting
the care of dementia. Studies have highlighted the
various forms of technology developed to care for this
population group through tele-medicine™. Mobile
applications are programs or software packages
installed on smartphones with a friendly and attractive
user interface. Health care is one of the main uses for
apps, allowing monitoring of chronic diseases, the
provision of guidance to caregivers and facilitating
home monitoring systems'*'".

Several distance care interventions have been
used to provide support to the family caregivers of
people with dementia'?. Types of technology related
to the care of dementia can be classified as supportin
memory, treatment, safety, training, care and social
interaction. Studies have highlighted the efficiency
of mobile apps in providing health care to people

with dementia, and in supporting their caregivers” .
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The present study presents the experience of using
the Mobile Care System for Older Adults (Sistema
Movel de Assisténcia ao Idoso, SMAT) and aims to analyze
the perceptions of caregivers and health professionals
about the use of the application in the care and social
support of people with dementia.

METHOD

A qualitative study was carried out to evaluate the
experience of using the SM AT app over an eighteen
month period. Consolidated criteria for qualitative
studies were used to plan and organize focus groups'.
The study was carried out in a Geriatrics outpatient
clinic and the sample was selected for convenience,
rather than random, being composed of older adults
and their caregivers, monitored from September
2015 to March 2017.

The following inclusion criteria were established:
patients diagnosed with dementia and functional loss,
treated at the geriatric outpatient clinic; the primary
caregiver of the older people was interested in using
the mobile app, and maintained direct contact with
the older adults or formal caregiver. Patients who
lived alone or in a Long Term Care Facility for
older adults (LTCF) were not included. The health
professionals included in the study were part of the
multiprofessional team of the geriatric outpatient
clinic and accompanied the older participants in

face-to-face consultations.

The data were collected through questionnaires
about the demographic and specific characteristics
of the caregivers and the application of the Zarit
scale, translated and adapted, to identify the level
of burden of the caregivers'. To assess the patient’s
level of dependence, the Activities of Daily Living
Questionnaire (ADLQ), used in the functional
assessment of patients with Alzheimer’s disease®,

was applied.

System Description

The SMAI structure is composed of two
Android mobile apps (SMAI Caregiver and SMAI
Doctor), a web app (SMAI Web) and a server (the
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SMATI server). The apps were developed through a
partnership between the geriatric outpatient clinic
and the Computer Science Laboratory (CSL) of the
Universidade do Estado do Rio de Janeiro (the State
University of Rio de Janeiro, or UER]).

The SMAI Web interface was developed with the
objective of providing support to the health team
through the monitoring of errors and data traffic,
with the SMALI server responsible for the storage,
authentication, access control and data transmission
infrastructure of the apps.

A prior usability study was carried out with five
caregivers selected at the clinic, in order to verify
the behavior of the first prototype of the SMAI
app. These caregivers used the prototype in real
conditions for two weeks, evaluating the correct
execution of the app and access to the remote
database. Subsequently, the present study to assess
perceptions was implemented with the second
version of the app. Each participating caregiver
received a Motorola Moto G smartphone, with the
SMALI caregiver app installed and a SIM card with a
data plan financed by the project, meaning there was
no financial burden on participants during the study.

The SM AT includes features such as alerts for
correct medication times, alarms, patient and caregiver
reports, a facility for sending images, a GPS locator
system and a space for exchanging messages between
caregivers and medical staff. The patient report is
organized in the form of a checklist containing
information about sleep patterns, behavioral changes,
eating habits, hydration, dysphagia, coughs, urine,
bowel habits and a record of falls.

Health professionals monitored patients using a
tablet with the “SMAI Doctot” version of the app
installed, through which it was possible to view all
the information sent by the caregivers individually.

In terms of data confidentiality, each user had a
unique identification code within the system, which
was authenticated before the sending and transmitting
of data. All the data was encrypted to guarantee
authenticity and confidentiality and communications
sent by the health team were controlled by the
identification (ID) of the respective professional.
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Organization of Focus Groups

The perceptions of caregivers and professionals
were analyzed using focus groups as a qualitative
methodological strategy'. The meetings were
conducted at the clinic, in a quiet place, free from
distractions. They were audio recorded and lasted
between 45 to 55 minutes. In addition to the
participants, the main researcher attended as a
facilitator, and an obsetrver, who took notes during
the focus groups, was present.

Three focus groups were organized after six,
twelve and eighteen months of the use of the SMAI
app by caregivers and the health team, as part of the
continuity of distance care. In the first two meetings,
open questions about the experience of using the
system were asked. In the last meeting with the
caregivers, closed questions were applied in order

to focus on the evaluation of the system.

Data Analysis

The digital recordings were transcribed and the
transcriptions were reviewed by the main researcher,
who attended all the meetings. The data were
analyzed using the thematic-categorical analysis
method?’. Content analysis is a communication
analysis technique that reviews what is said in
interviews and observed by researchers.

The first step, known as pre-analysis, includes
the organization of the empirical material, and
is represented by the literal transcription of the
discourse. This process also includes an alternate
reading and the definition of objectives, which

supports the constitution of the textual corpus.

The exploration phase of the material begins
through coding and decomposition in relation
to the formulated objectives. In this step, the
transformation of the data is observed through
clipping, aggregation and enumeration techniques
to achieve the representation of the content and the
expression of the analyzed text. Finally, the material
is classified into themes or categories that help to
understand what lies behind the speeches™.
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The study was approved by the Research Ethics
Committee under opinion no. 32654014.9.0000.5259.
All the participants of the study signed an Informed
Consent Term (ICF) and a Loan and Commitment
Agreement for the device used in the study,
containing information about the return of the device
and procedures in case of loss or theft.

RESULTS

Twenty caregivers participated in the three focus
group meetings, along with five health professionals
(three physicians working in Geriatrics, one geriatrician
and a social worker), all of whom accompanied the
intervention study on the use of the system over an
eighteen month period. Seven caregivers participated
in the first focus group, the second meeting was

attended by six caregivers, and seven caregivers
participated in the final meeting. Tables 1 and 2 show
the demographic and specific characteristics of the
caregivers participating in the study, respectively.

There was a predominance of female, informal
caregivers, who were married, had less than 12 years
of schooling, a monthly income of 2 to 4 minimum
wages, and who were retirees and daughters of the
patients. Through the Zarit scale, a moderate to severe
level of burden was identified, and the time spent as
caregiver was up to 5 years. Most caregivers stated
that they shared the care for the patient with another
person in the family. Among the older participants,
five (25%) had moderate disability (25%) and fifteen
(75%) severe disability, according to the scores
obtained in the ADLQ), characterizing a significant
degree of dependence for activities of daily living.

Table 1. Demographic characteristics of caregivers. Rio de Janeiro, 2015-2017.

Characteristic Caregivers (n=20)
Age 67 (£10.75)
Sex

Female 18 (90%)
Male 2 (10%)
Marital status

Married 9 (45%)
Widow/widower 1 (5%)
Divorced 3 (15%)
Single 7 (35%)
Education

< 12 years 12 (60%)
> 12 years 8 (40%)
Family income (in minimum wages)

<2 6 (30%)
2.4 12 (60%)
4-6 2 (10%)
> 10 0 (0%)
Employment status

Employed 2 (10%)
Unemployed 2 (10%)
Retired 16 (80%)
Kinship

Son/daughter 15 (75%)
Spouse 3 (15%)
Other 2 (10%)
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Table 2. Specific characteristics of caregivers. Rio de Janeiro, 2015-2017.

Characteristic Caregivers (n=20)
Burden Level (Zarit)

Moderate 7 (35%)
Moderate / Severe 8 (40%)
Severe 3 (15%)
Low/none 2 (10%)
Time as caregiver

<5 years 9 (45%)
6-7 years 4 (20%)
8 — 10 years 4 (20%)
> 10 years 3 (15%)
Divides cate

Yes 11 (55%)
No 9 45%)
Lives with older adult

Yes 18 (90%)
No 2 (10%)
Formal Caregiver

Yes 4 (20%)
No 16 (80%)
Health problems

None 1 (5%)
12 11 (55%)
>2 8 (40%)
Psychological Support

Yes 6 (30%)
No 14 (70%)

In the first meeting, communication with the
health team was highlighted as a positive element in
emergency situations, although the system was not
designed for these cases. The comment about the
reminder of the medication administration schedule
indicated the need to update the prescriptions on the
app screen after consultations at the clinic. Caregivers
also expressed a feeling of security in their care
through the use of the app (Table 3).

After 12 months, the caregivers highlighted
the impact of dementia on their lives. When an
interviewee talked about her life trajectory, dreams,
projects and desires, it was noted that taking care of a
person with functional dependence can have negative
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effects on the health of caregivers, especially when
they are burdened. In addition to physical issues, social
conflicts increase the complexity of care demands.

The observation of reports of caregiver burden
and illness resulted in the referral of these people
to the outpatient clinic to monitor their physical
and emotional health. The importance of music
therapy and leisure activities was highlighted when
one of the caregivers said she had taken an older
woman to cultural spaces she used to frequent. When
talking about dementia, participants demonstrated
concern about the progress of the disease. They
also expressed satisfaction with the opportunity to
exchange messages with the health team (Table 4).
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Table 3. Themes & comments of caregivers after six months of use. Rio de Janeiro, 2015-2017.

Theme 1: Communication

* “She suffered a serious fall and we took her to the hospital, we recorded everything here. We were unable to resolve
things with her doctor, because the appointment was scheduled for two or three months in the future. I sent
messages and photos, then received the response, within the timescale” (Caregiver C5).

Theme 2: Medication management

* “The system sends a notification about the medication time, however, the medication registered is old and this
worried me a little, and then it was confirmed. I sent a message about it ”(Caregiver C2).

Theme 3: Feelings of caregivers

* “It has been very useful to ask the caregiver how they are feeling over the weekend, I think this is great. I just
wanted to know what you do with it” (Caregiver C2).

* “I think I feel more secure when taking care of my mother, because every time I look, I find answers, I feel safer, so
Tuse it alot” (Caregiver C4).

* “So far, my experience has been very good, because it is very hard to be a caregiver, especially when you’re alone,
because it is only you taking care of that person” (Caregiver C7).

Table 4. Themes and comments from the health team. Rio de Janeiro. 2015-2017.

Theme 1: Impact of dementia on the life of caregivers

* “It affected my life 100%. When I retired, my dream was to live my life and go backpacking. I have always enjoyed
traveling, my life has changed from wine to water. There are days when I cry, it has also affected me financially”
(Caregiver C4).

* “The impact on my life was that I lived on my own, I had my job, my car and my life. Now, due to my father’s
Alzheimer’s disease, I have to stay at my mother’s place more than at my own. Because he has stopped driving now, I
sleep there so I can drive if anything happens” (Caregiver C2).

* “Alzheimer’s disease scares me because I see that with my mother’s case is advancing very quickly, she is
becoming more agitated, depressed and is crying a lot. I use the smartphone all the time to send a message to
the doctor” (Caregiver C3).

Theme 2: Caregiver’s illness

* “I had high blood pressure, high glucose and serious spinal problems. There were days when I couldn’t walk and
with this stress the disease got worse” (Caregiver C4).

* “I had some aggravated problems like cholesterol, glucose and an increase in triglycerides and fibroids” (Caregiver
C1).

* “My blood pressure and glucose are high now and I have trouble sleeping, sometimes I take pills. I was very angry
and had no patience with anyone. My mother and I disagree a lot, she is very controlling and usually attacks me and
offends me verbally” (Caregiver C2).

Theme 3: Care strategies

* “I put on the radio station that plays old and romantic songs. This week I put on spirituals, when I put on these
songs she sings, dances and claps” (Caregiver C1).

* “Two years ago, we took her to a music club that played old songs, but she didn’t react, she loved carnival”
(Caregiver C5).
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After eighteen months, issues related to caregiver
safety when using the app, communication and
changes in daily care were observed, with emphasis
on the exchange of messages with the health team

(Table 5).

According to the SMAI Web interface the most
frequently used functions were text messages,
reminders about the administration of medication,

appointment dates and the camera.

At the end of the intervention, the health
professionals pointed out that some caregivers had
difficulties attending consultations and the app
allowed a closer relationship with the health team.
They also agreed that the SMAI app would be very

useful for patients with chronic conditions.

The patient report was considered repetitive and
long for a daily task. Doctors highlighted the use
of the system in the remote monitoring of patients
with chronic conditions and mobility difficulties.
In addition, they discussed the need to have a
health professional responsible for managing the
information transmitted by the mobile app in relation

to the assessment of the treatment plan.

Adjustments were suggested for the third version
of the SMAI Caregiver app, including simplifying
the patient report. It was also observed that the
messaging function was more prevalent than the
others, as the caregivers expressed themselves
more clearly and confidently. Finally, a change in
the frequency of sending the patient report was

suggested.

Table 5. Themes & comments of caregivers after 18 months of use. Rio de Janeiro, 2015-2017.

Theme 1: Caregiver safety

”(Caregiver C1).
* “I felt much more secure” (Caregiver C5).

Theme 2: Communication with the health team

Theme 3: Changes in daily care

* “I feel that I have my guardian angel, my companion, my security guard. The difference is the security. We feel
more relaxed and safe, knowing that there is someone there all the time, instead of waiting three or four months

* “Communication with the doctors has improved. This is because we get a response almost immediately” (Caregiver C5).
* “The doctor who takes care of my mother at the hospital is always giving feedback and asking how she is
doing with the app. Sometimes I send a text to the doctor. I even apologize sometimes, but I have to report
everything that was happening to her” (Caregiver C2).

* “I have this obsession with caring, but one thing I find difficult is water. How many glasses, it asks. And then
I started to supervise myself and it was good in that sense. Now I have this concern about water, in addition to
medications, because I wasn’t worried about it before like I am today” (Caregiver C4).

* “My mother hates drinking water. They say it is a common problem with older adults and the app asks how many
glasses she drinks. These days I try to give my mother a lot more water” (Caregiver C3).

* “I used to pay more attention to coughing and urination, now I pay attention to the smell of her urine. One day my
husband asked me: do you smell my mother’s urine? I said: yes, of course, we need to see if it smells strong, because
it could be a urinary tract infection. These two observations were excellent for me” (Caregiver C2).

Rev. Bras. Geriatr. Gerontol. 2020;23(1):190277
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Table 6. Themes and comments from the health team. Rio de Janeiro. 2015-2017.

Theme 1: Perceptions of the SMAI Doctor App

* “Ilike the app. I find it very easy to use and patients can resolve small problems without having to make an
appointment. They can resolve some very simple things, by sending and responding to messages, seeing something
that is related to them” (P1, Resident in Geriatrics).

* “Itis a very useful tool for monitoring these patients. Family members and caregivers have many important issues
and burdens due to the type of care they provide. It also provides them with a certain degree of security when faced
with an unexpected situation” (P2, Resident in Geriatrics).

* “Technology has brought many benefits to society and, in this case, it is extremely useful” (P3, Resident in
Geriatrics).

Theme 2: Positive points about the system

* “They liked the app and felt accepted by our health team, feeling empowered to talk about their difficulties in the
care process, so I think it works” (P5, Social Worker).

* “The technology broke a barrier that existed between us and the patient precisely because they are accessible to us all
the time” (P3, Resident in Geriatrics).

Theme 3: Negative points about the system

* “They filled out or have to fill out the daily patient report. I think there were a lot of questions for them to fill out
every day. There are many important things, but I think that responding every day probably causes some burden”
(P1, Resident in Getiatrics).

* “The negative part is topics that can cause burden for the caregiver. If the app’s intention is to alleviate this burden,
it is a contradiction that they always have to answer a lot of questions” (P3, Resident in Geriatrics).

* “The patient’s daily report is very detailed, however, it can become repetitive for the caregiver in their daily routine”

(P5, Social Worker).

Theme 4: My professional practice

* “I would use it in my professional practice. It can be used for patients with Alzheimer’s or other dementias, in
palliative care and the monitoring of patients in home care” (P3, Resident in Geriatrics).

* “I wouldn’t use it in a private consultation. I would use it in a situation where I have a multidisciplinary team. I have
the impression that it is not really suitable for a private consultation” (P2, Resident in Geriatrics).

* “I think the biggest advantage of this app is to apply it in an institution like ours, which has a group of patients who
need to be monitored clinically and among those who do not have direct access to doctors” (P4, Geriatrics).

* “I think it’s great for monitoring complex patient groups across healthcare services. It is also very useful in situations
such as home care ”(P5, Social Worker).

Theme 5: Solutions and ideas for the caregiver app

* “I think that the most important issues are resolved by messages” (P2, Resident in Geriatrics).

* “It could be an app that the patient could download to their own smartphone. Currently, most people have a
smartphone with various apps. I would like to have another colleague with me or a nurse to define the scheduling
and message exchange functions” (P1, Resident in Geriatrics).

* “The messages ate very important, but, on the other hand, we should make the app different from other apps,
because messages can also be sent via Whats App, for example. Obviously, it is a health-related app, so this is already
a differentiating factor. I also think it is important to keep the reports simplified” (P4, Geriatrics).

* “The big advantage is in terms of messages. I think we should value the qualitative space where we can express
ourselves” (P5, Social Worker).

* “There could be an extra space for comments other than those requested daily, weekly or fortnightly” (P1, Resident
in Geriatrics).
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DISCUSSION

The thematic analysis of the focus groups
demonstrated that the systems implemented in the
routine of caregivers and the health team had been
accepted positively. The experiences of using the
SMALI confirmed the hypothesis that interventions
based on smartphones are effective, as they assist
in the communication of caregivers with the health
team, contributing to the therapeutic plan and the
continuity of distance care*.

Communication through the SMAI app was
highlighted by the caregivers, appearing in the first
and third focus groups. However, although it had
been agreed that the health team’s response time
would be 24 to 48 hours, some caregivers questioned
the delay in response to some emergencies where
the patient is at home. The system is aimed at the
remote monitoring of patients and of interventions
performed in face to face medical consultations, and
does not include emergencies.

The study had certain limitations related to
the reduced number of participants in the focus
groups. The difficulty of gathering a larger number
of participants was related to the lack of knowledge
in the use of smartphones, as mentioned by the
caregivers who refused the invitation to participate in
the study. A study showed that factors such as age, sex
and familiarity with technology influence participants
when using technological devices®. In addition, the
composition of the caregiver focus groups was not
heterogeneous over the three meetings.

The system sent a notification at the exact time
of the administration of medication, according to
the registered medical prescription. It is necessary
to update the medical prescription after each
consultation. Care tools, such as medication
reminders, facilitate adherence, in addition to
monitoring adverse effects*. Low adherence to
the daily sending of information was observed.
Caregivers forgot to send the report or did not
complete it correctly. For this reason, a more
simplified report was suggested by the team.

The results showed that the use of a mobile app
like SMAI can become a reality in the Brazilian health
system. The need for an institutional structure with
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qualified personnel to manage remote interventions
was described. Practical strategies such as skills training
in health care management and the optimization of
communication between caregivers and clinicians are
considered potentially positive elements™.

Studies have shown that physicians are more open
to being involved in the development of health apps
and emphasize that public health programs should
publicize such projects to maximize adherence to
these types of technology*>*. However, the ease of
developing and disseminating mobile apps should not
mask the real challenges of applicability in clinical
practice and the possible threats to patient safety.

CONCLUSION

The experience of implementing the SMAI
app in the routine of family caregivers was an
innovative opportunity for the geriatric outpatient
clinic, offering social and clinical support, remote
monitoring and professional guidance. In addition,
a new dimension of care was observed in relation to
feelings of loneliness and problems of burden and
the illness of caregivers were identified.

The monitoring of patients by the health team
made it possible to integrate technology into clinical
practice. The perceptions of professionals about the
SMAI Doctor app were positive. The exchange of
messages was highlighted as a way of improving
the communication options and social support of
the caregiver.

Mobile apps atre potentially useful in clinical
practice when they value the health and social needs
of patients and caregivers.
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