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Abstract

health and decreasing caregiver's burden.

Background: To assess the effectiveness of a smartphone app-based intervention compared to a regular
intervention of caregivers in primary health care institutions. The intervention is aimed at increasing positive mental

Methods/design: Randomized and controlled trial with an experimental group and a control group. Subjects:
108 caregivers over 18, with a minimum of 4 months of experience as caregivers. Description of the
intervention: an intervention with a smartphone app (n =54) or a regular intervention for caregivers (n =54).
Each caregiver installs a smartphone app and uses it for 28 days. This app offers them a daily activity
(Monday-Friday). These activities are related to the Decalogue of Positive Mental Health, which was designed
ad hoc by a group of experts. The outcomes will be the score of caregiver burden, the positive mental
health and participant satisfaction. These results will be assessed after the first, third and sixth month.

Discussion: The results of this study will offer evidence of the effectiveness of an intervention using a free
smartphone app. If its effectiveness is proven and the results are acceptable, this could lead to a rethinking
of the intervention offered to caregivers in primary care.

Trial registration: Clinical Register ISRCTN14818443 (date: 24/05/2019).
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Background

Increasingly, health needs have to do with age-related
chronic diseases. The World Health Organization [1]
highlights the trend of the aging population with
more chronic diseases which makes necessary to carry
out transverse, interdepartmental and integrated ac-
tions focused on disease prevention, health promotion
and person-cantered care. Moreover, all these actions
must be carried out with a community and popula-
tion vision. According to the Catalan Health Plan
2016-2020 [2], it is necessary to establish dynamics
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of collaboration between services and professionals.
To this end, a context with new health needs is pro-
posed: on the one hand, the transformation of the
healthcare system and, on the other, an orientation
towards a more comprehensive care that focuses on
the person and the value of life expectancy in good
health.

Besides the increase of aging population there is an
increase of caregivers. Those are exposed to the bur-
den associated with their caregiving activities. In fact,
the Catalan Health Plan 2016-2020 has already cre-
ated a project named “Self-responsibility, self-care and
promotion of the autonomy of people” and one of its

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-019-7264-5&domain=pdf
http://orcid.org/0000-0003-3308-0572
https://doi.org/10.1186/ISRCTN14818443
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:laia.raigal@urv.cat

Ferré-Grau et al. BMC Public Health (2019) 19:888

aims is to promote the profile of the expert caregiver.
According to Bauer and Sousa-Poza [3], the most evi-
dent affectation on the part of the caregiver is in re-
lation to their quality of psychological health. The
decrease of the psychological state has a direct impact
on physical health. The authors pointed out that the
profile of women, spouses, and intensive caregivers
represent the prototype of a caregiver profile that is
most affected by caregiving tasks.

The North American Nursing Diagnosis Association
(NANDA) has been providing diagnoses associated
with caregivers: D00061 Fatigue of caregiver role and
D00062 Risk of fatigue of caregiver role. Anarte et al.
[4] used these diagnosis to evaluate the process pro-
vided by the main caregiver of the dependent patients
from a primary health centre from Castellon (Spain).
In this study, 32 subjects were included. The results
showed that 37,5% of them suffered from fatigues and
62,5% were under the risk of suffering fatigue. In
their conclusions, they highlight that the main weak-
ness of the caregiving process is related to the prob-
lems of communication between professionals
regarding the care of caregiver.

A qualitative study that also explored caregivers’
role pointed out that caregivers sometimes even be-
haved against to their own state of well-being. The
authors emphasize the need to develop interventions
to support caregivers and improve their well-being
[5]. This is what takes researchers like Ferré-Grau et
al. to create intervention programs based on problem
solving techniques related to prevent anxiety and de-
pression [6].

As previously stated, some authors have already pre-
sented innovative proposals that include giving support
to caregivers based on new technologies. As a matter of
fact, Mckechnie et al. [7] evaluated a total of 14 empir-
ical studies of computer-mediated interventions for in-
formal caregivers of people with dementia. As a result of
this systematic review, the authors support the provision
of computer-mediated intervention for caregivers of
people with dementia. However, they highlight that fu-
ture interventions need to be under a study protocol in-
volving a clinical trial with a control group.

“Mastery over Dementia” is an example of this. The
authors of this Internet-based intervention focused on
caregivers of patients with dementia. They designed
and published the protocol of [8] an Internet-based
course that includes eight sessions and a booster ses-
sion over a maximum period of 6 month guided by a
psychologist. The results [9] of this study showed
that, with a sample of 149 caregivers, the intervention
was acceptable. Another example is a web-based pro-
gram for informal caregivers of persons with Alzhei-
mer by Cristancho-Lacroix et al. [10]. However, their
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results show that it is desirable to create a more dy-
namic, personalized, and social intervention instead of
a web-based intervention [11].

On the basis of this evidence, this study proposes to
respond to the needs set out so far. Based on a previous
project in which a website for caregivers was developed
(www.cuidadorascronicos.com), a protocol to develop
and evaluate a smartphone app-based intervention
to promote positive mental health of caregivers is
presented.

Objectives

The objective of this study is to evaluate the effective-
ness of a smartphone app-based intervention compared
to a standard intervention of caregivers in primary
health care institutions. The intervention is aimed at in-
creasing positive mental health and to decrease care-
givers’ burden.

Methods/design

Study design

Randomized, controlled trial with an experimental group
and a control group (Participant Flowchart, Fig. 1).

Blinding
Blinding is impossible in this type of intervention. How-
ever, those responsible for.

data analysis will be blinded to group status.

Participants and settings

Participants will be recruited from primary healthcare
centres in 2 provinces of Catalonia (Tarragona and
Barcelona). A randomly assignation will be done. Each
primary healthcare centre that participates in this pro-
ject will be provided with a copy of the study protocol.

Inclusion criteria

— Primary / secondary and formal / informal family
caregivers of people with chronic diseases

— Over 18 years

— Minimum of 4 months of experience as caregiver

— Knowledge of Spanish or Catalan

— Use of a mobile device and WhatsApp

— Access to a mobile device with Android as operating
system and with Internet access

— Signature of an informed consent

Exclusion criteria

— Caregivers with cognitive impairment
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Participant recruitment study
Considering inclusion criteria
Visit 0 (screening visit)

[Randomization of participants to the intervention group| |
and control group

Intervention group (IG) Control group (CG)

Visit 1
Explanation and installation of Visit 1
— the mobile application —  Signed informed consent
Signed informed consent Answere of initial tests CG
Answere of initial tests IG

Visit 1.1

(Day 1)
Start of App intervention

(Day 28)
End of App intervention

Visit 2 (1st month)

Visit 2 (1st month)
Answere of 1st month tests IG

Answere of 1st month tests CG

Visit 3 (3rd month)
Answere of 3rd month test IG

Visit 3 (3rd month)
Answere of 3rd month test CG

Visit 4 (6th month)

Visit 4 (6th month
{ ) Answere of 6th month test CG

Answere of 6th month test IG

Fig. 1 Participant Flowchart of the study

Sample size

Sample size was calculated considering to an alpha risk
of 0,05 and beta risk of 0,2. Considering that, to get evi-
dential data of the results, the sample should be of 54
subjects in each group with an estimated loss of 30%
during follow-up and recognizing as statistically signifi-
cant a difference greater than or equal to 10.

Screening and randomization

During the recruitment period, and until the calculated
sample size has been achieved, participating care nurses
who attend caregivers that meet inclusion criteria, will
invite them to participate in the study (See Fig. 1). If the
caregivers do not meet any exclusion criteria and agree
to participate, the nurse will schedule a primary care
visit (Visit 0, screening) with them.
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Each participant will be assigned a code during the
screening visit. The randomization unit will be the indi-
vidual caregiver, assigned 1:1 to the experimental or con-
trol group. To generate the allocation sequence, the
non-commercial Epidat 3.0 software will be used.

Standard intervention for caregivers

Both study groups will receive the same standard nurse
attention in primary healthcare which does not have any
specific protocol. In regular attention, it is measured the
caregiver burden using the scale Zarit [12] in its valid-
ation into Spanish [13].

Experimental group

The experimental group will receive the standard atten-
tion plus a free smartphone app. The app to be tested in
the present trial has two different functions: a) an inter-
vention in positive mental health; b) a link to an official
website for caregivers. The website was developed in a
previous project [14] and it is available at www.cuidador-
ascronicos.com.

The intervention has a duration of 28 days. During this
period of time, the caregiver has the smartphone app ac-
tive in his/her mobile device. Each day from Monday to
Friday, the app offers him/her an activity. These activ-
ities are related to the Decalogue of Positive Mental
Health by Lluch [15] which was designed ad hoc by a
group of experts. After doing each activity, the caregiver
can express if it has been useful or not. The app includes
a motivational quote every day and it asks the caregiver
“how do you feel”. During the weekend there are no ac-
tivities, but the app recommends the caregiver to visit
the abovementioned website. The last activity offers the
caregiver the opportunity to register in this website. This
allows him/her to be connected with other caregivers
and to have access to any news published there.

Control group
Participants in the control group will only receive stand-
ard intervention for caregivers.

Pilot test
It will be performed a pilot study with 15 participants in
each group.

Data collection

During visit 1, each participant will receive a specific
dossier, which contains information about the study and
their participation. There is one for the intervention
group and another for the control group. The interven-
tion group dossier includes information about the instal-
lation and information about the app. The control group
dossier does not include this information. Both dossiers
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include information about each participation as it is
explained bellow:

Control group

In this first visit, the initial tests of control group must be
answered. These tests include two sociodemographic ques-
tionnaires: a) about the caregiver — sex, birthdate, national-
ity, marital status, level of studies, health problems; and b)
about caretaker — type of caretaker, birthdate and sex of the
patient, his/her illness, hours of care, relationship between
them, helpers in caregiving and emotions related on care-
giving. It also includes the scale of positive mental health by
Lluch [16], and the caregiver burden [13]. Both instruments
will be used in visit 2 and 3.

Experimental group

The experimental group has to answer questionnaires and
scales as well as the control group. Besides, there is one
extra questionnaire for visit 1 and visit 2. In visit 1, there
is a questionnaire about the usage of technology. And in
visit 2, a questionnaire about the app satisfaction.

Follow-up

The intervention through the app does not have any dir-
ect follow-up. Nevertheless, when the caregiver gets a
negative outcome from one of the smartphone app activ-
ities, the app addresses the caregiver to visit his/her
nurse.

Outcomes

The primary outcome will be a change in positive men-
tal health and caregiver burden at the first, third, and
sixth month in the experimental group, compared to the
control group.

The secondary outcome will be related to the adher-
ence and satisfaction with the app: a) adherence to the
intervention, measured by frequency of using the app; b)
satisfaction with activities by the responses of usefulness
of each activity; c) satisfaction with smartphone app in
general reported by the satisfaction questionnaire.

Statistical analysis

The data will be analysed with SPSS version 22.0 (IBM
CORP., Armonk, NY). Both groups results are going to be
described by a descriptive analysis. Quantitative variables
with a normal distribution will be described as means and
standard deviation, or median and interquartile range
otherwise, and qualitative variables as percentages and
95% confidence intervals. Possible baseline differences be-
tween trial arms will be statistically tested and further ana-
lyses will be adjusted for imbalances in the baseline
scores. The primary analysis will be by intention to treat.
For the primary outcomes, analyses will be corrected for
multiple testing.
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As sensitivity analyses, completers of all assessments
will be analysed separately. Hypotheses tests will be per-
formed at a =0,05. The numeric outcomes will be ana-
lysed using analyses of variance; categorical outcomes
will be analysed using x*-tests.

Discussion

This study will evaluate whether positive mental health
improves, and burdens of care reduces on caregivers.
One strength of this study is its robust design and
follow-up assessment allowing the evaluation of long-
term effects of the intervention. However, one of its
limitations is its open design. The intervention cannot
be masked; both patients and nurses in the experimental
and control group will be aware that they are participat-
ing in a positive mental health intervention. This could
affect to the success or failure of the intervention and
could introduce bias. Randomization has been consid-
ered to help achieving a balance in sociodemographic, as
well as risk factor profile. A blinded researcher will be in
charge of analysing the data.

Among the strengths of the study, there is that this
clinical trial has the potential to provide a validated tool
to use with caregivers. A tool which could be useful to
increase positive mental health. This could benefit the
caregiver and even the caretaker. In addition, it has po-
tential to decrease burdens of care. If its effectiveness is
proved, this tool can be adapted to multiple frameworks.

Acknowledgements

The authors gratefully acknowledge the support of study participants and
partners organizations.

Study group members from the project PI16/01576 who are involved in the
implementation of the clinical trial: Dolors Miguel-Ruiz', Anna Falco-Pegueroles?,
Montserrat Boqué-Cavallé®; Amalia Morro-Grau®; Belen Vargas-Motera”; Gerard
Mora-Lopez®; Monica Mulet’; Aurelia Sanchez®; Rut Marti”; José Ramon Martinez'”;
Rosa Raventds Torner”.

' Campus Docent Sant Joan de Deu. Barcelona, Spain.

2 Universitat de Barcelona. Barcelona, Spain.

3 Primary Health Centre Maria Fortuny. Reus, Spain.

* Primary Health Centre Jaume . Tarragona, Spain.

® Primary Health Centre Santa Tecla Llevant. Tarragona, Spain.

© Primary Health Centre Equip d'Atencié Primaria Tortosa Oest. Tortosa,
Spain.

7 Primary Health Centre Riu Nord & Riu Sud. Barcelona, Spain.

8 Primary Health Centre Baix Ebre. Tortosa, Spain.

? Universitat Rovira | Virgili. Tarragona, Spain.

19 Universitat d’Alacant. Alacant. Spain.

Authors’ contributions

MLF, MPL, MTLC, CFG and NAR obtained funding, conceived, designed and
coordinated the study. LRA, MFB and JLC conceived of the study and
participated in its design, conduct, coordination and community
engagement. All authors have given their final approval of the version
submitted for publication.

Funding

This work was partially supported by grants from the Instituto de Salud Carlos lll-
ISCIIl (Spanish Government) cofunded by FEDER funds / European Regional
Development Fund (ERDF) (reference: PI16/01576), Spain. It has a financial role: 9689
€ first year; 9075€ second year; and 9680€ third year. It has been used to cover the
design and creation of the App. These funders did not play a role in the Spanish



Ferré-Grau et al. BMC Public Health (2019) 19:888

study design, data collection, study management, data analysis, interpretation of the
data, writing of the report, or decision to submit the report for publication.

Availability of data and materials
The study status is ongoing.
Data will be available when the study ends (31/12/2019).

Ethics approval and consent to participate

Participants will be informed about the content, purpose, and procedure
of the study. A written informed consent will be done. The study will
be conducted in accordance with the principles of the Helsinki
Declaration, as revised and updated, and will follow Spain’s best practice
guidelines (Buena Practica Clinica). Ethical approval was obtained from
the Ethics Commission of Institut d'Atencié Primaria Jordi Gol Jordi Gol
(reference number: PI18/207). No negative impact on the study
participants is expected. Data confidentiality will be protected under

the Spanish law governing the protection of personal data (Ley
Orgénica 3/2018 de Proteccion de Datos de Caracter Personal).

Consent for publication
Not applicable as the manuscript does not contain any individual person’s
data which is not from the research group.

Competing interests

The authors declare that they have no competing interests.

This study has undergone peer-review by the funding body: Instituto de
Salut Carlos Ill: https://portalfis.isciii.es/es/Paginas/DetalleProyecto.aspx?id-
Proyecto=PI16%2f01576.

Author details

'Nursing Department, Campus Catalunya, Universitat Rovira i Virgili,
Catalunya avenue, 35, 43002 Tarragona, Spain. “Nursing Department, Campus
Terres de I'Ebre, Universitat Rovira i Virgili, Remolins Avenue, 13-15, 43500
Tortosa, Tarragona, Spain. *Computer Engineering and Mathematics
Department, Campus Secelades, Universitat Rovira i Virgili, Paisos Catalans
Avenue, 26, 43007 Tarragona, Spain. “Director of Territorial Health Services of
Terres de I'Ebre, Sant Joan Baptista de La Salle street, 8, 43500 Tortosa,
Tarragona, Spain. *Nursing Department, Universitat de Barcelona, de la Feixa
Llarga street, s/n, 08907 L'Hospitalet de Llobregat, Barcelona, Spain.

Received: 2 June 2019 Accepted: 30 June 2019
Published online: 05 July 2019

References

1. WHO. Informe sobre la salud en el mundo 2008: WHO; 2013. https://www.
who.int/whr/2008/overview/es/index4.html. Accessed 20 Apr 2019

2. Generalitat de Catalunya. Pla de Salut 2016-2020. Barcelona: Departament
de Salut; 2016. https://doi.org/10.1017/CBO9781107415324.004.

3. Bauer JM, Sousa-Poza A. Impacts of informal caregiving on caregiver
employment, health, and family. J Popul Ageing. 2015;8:113-45. https://doi.
0rg/10.1007/512062-015-9116-0.

4. Tomas-Brea M, Anarte-Ruiz C, Masoliver-Forés A, Garralon-Pérez A. Study of
the care process for the family caregiver at the Rafalafena Health Center
(Castellon). RgR Enfermerfa comunitaria (Revista SEAPA). 2019;7(1):42-54.
https://ria.asturias.es/RIA/bitstream/123456789/11046/1/4_Rafalafena.pdf.
Accessed 20 Apr 2019.

5. Faronbi JO, Faronbi GO, Ayamolowo SJ, Olaogun AA. Caring for the seniors
with chronic illness: the lived experience of caregivers of older adults. Arch
Gerontol Geriatr. 2019;82:8-14. https://doi.org/10.1016/j.archger.2019.01.013.

6.  Ferré-Grau C, Sevilla-Casado M, Lleixa-Fortuiio M, Aparicio-Casals MR, Cid-
Buera D, Rodero-Sanchez V, et al. Effectiveness of problem-solving
technique in caring for family caregivers: a clinical trial study in an urban
area of Catalonia (Spain). J Clin Nurs. 2014;23:288-95. https://doi.org/1
0.1111/jocn.12485.

7. McKechnie V, Barker C, Stott J. Effectiveness of computer-mediated interventions
for informal carers of people with dementia—a systematic review. Int
Psychogeriatr. 2014;26:1619-37. https//doi.org/10.1017/51041610214001045.

8. Blom MM, Bosmans JE, Cuijpers P, Zarit SH, Pot AM. Effectiveness and cost-
effectiveness of an internet intervention for family caregivers of people with
dementia: design of a randomized controlled trial. BMC Psychiatry. 2013;13:
17. https//doi.org/10.1186/1471-244X-13-17.

Page 5 of 5

9. Pot AM, Blom MM, Willemse BM. Acceptability of a guided self-help internet
intervention for family caregivers: mastery over dementia. Int Psychogeriatr.
2015;27:1343-54. https://doi.org/10.1017/51041610215000034.

10.  Cristancho-Lacroix V, Moulin F, Wrobel J, Batrancourt B, Plichart M, De
Rotrou J, et al. A web-based program for informal caregivers of persons
with Alzheimer's disease: an iterative user-centered design. JMIR Res Protoc.
2014;3:e46. https;//doi.org/10.2196/resprot.3607.

11, Cristancho-Lacroix V, Wrobel J, Cantegreil-Kallen I, Dub T, Rouquette A, Rigaud
A-S. A web-based psychoeducational program for informal caregivers of
patients with Alzheimer’s disease: a pilot randomized controlled trial. J Med
Internet Res. 2015;17:¢117. https//doi.org/10.2196/jmir.3717.

12. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly:
correlates of feelings of burden. The Gerontologist. 1980;20:649-55.
https://doi.org/10.1093/geront/20.6.649.

13. Martin-Carrasco M, Otermin P, Pérez-Camo V, Pujol J, Aglera L, Martin
MJ, et al. EDUCA study: psychometric properties of the Spanish version
of the Zarit caregiver burden scale. Aging Ment Health. 2010;14:705-11.
https://doi.org/10.1080/13607860903586094.

14.  Lleixa Fortuiio M, Garcfa Martinez M, Lluch Canut MT, Roldan Merino J,
Espuny Vidal C, Ferré Grau C, et al. Disefio de una web 2.0 para cuidadoras
de personas con problemas crénicos de salud. Pixel-Bit, Revista de Medios y
Educacion. 2015,0:149-61. https://doi.org/10.12795/pixelbit.2015.i47.10.

15.  Lluch-Canut T. Decaloge of positive mental health. In Diposit Digital.
Universitat de Barcelona. 2011. http//diposit.ub.edu/dspace/
bitstream/2445/20062/11/Decalogo_Salud_Mental_Positiva_trilingue.pdf.
Accessed 18 Feb 2019.

16.  Lluch Canut MT, Gémez Benito J, Peris Pascual MD, Universitat de Barcelona.
Departament de Metodologia de les Ciéncies del Comportament.
Construccién de una escala para evaluar la salud mental positiva: Universitat
de Barcelona; 2004. https://www.tdx.cat/handle/10803/2366. Accessed 18
Feb 2019

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://portalfis.isciii.es/es/Paginas/DetalleProyecto.aspx?idProyecto=PI16%2f01576
https://portalfis.isciii.es/es/Paginas/DetalleProyecto.aspx?idProyecto=PI16%2f01576
https://www.who.int/whr/2008/overview/es/index4.html
https://www.who.int/whr/2008/overview/es/index4.html
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1007/s12062-015-9116-0
https://doi.org/10.1007/s12062-015-9116-0
https://ria.asturias.es/RIA/bitstream/123456789/11046/1/4_Rafalafena.pdf
https://doi.org/10.1016/j.archger.2019.01.013
https://doi.org/10.1111/jocn.12485
https://doi.org/10.1111/jocn.12485
https://doi.org/10.1017/S1041610214001045
https://doi.org/10.1186/1471-244X-13-17
https://doi.org/10.1017/S1041610215000034
https://doi.org/10.2196/resprot.3607
https://doi.org/10.2196/jmir.3717
https://doi.org/10.1093/geront/20.6.649
https://doi.org/10.1080/13607860903586094
https://doi.org/10.12795/pixelbit.2015.i47.10
http://diposit.ub.edu/dspace/bitstream/2445/20062/11/Decalogo_Salud_Mental_Positiva_trilingue.pdf
http://diposit.ub.edu/dspace/bitstream/2445/20062/11/Decalogo_Salud_Mental_Positiva_trilingue.pdf
https://www.tdx.cat/handle/10803/2366

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Objectives

	Methods/design
	Study design
	Blinding
	Participants and settings
	Inclusion criteria
	Exclusion criteria

	Sample size
	Screening and randomization
	Standard intervention for caregivers
	Experimental group
	Control group

	Pilot test
	Data collection
	Control group
	Experimental group

	Follow-up
	Outcomes
	Statistical analysis

	Discussion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

