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Abstract: Informal caregivers play a fundamental role in caring for people that need assistance and
provide an effective service in managing their loved ones’ health. Because of this, they have little time
to attend to themselves and perform self-care practices. Some of these practices can improve mental
health. By snowball sampling, we recruited 15 informal caregivers, 12 females and three males. Using
the Wilcoxon signed-rank test, we analyzed the impact of the reminders on a self-care scale. We used
the Mindful Self-Care Scale, comparing the same population without reminders and with reminders.
Results indicated that total self-care scores with reminders increased statistically significantly, T = 13,
Z = −2.481, p ≤ 0.013, with a large effect size (r = 0.64). This study shows a significant self-care
increase in informal caregivers after using reminders. Future development of a reminders-based
approach could focus on increasing self-care and the time caregivers take for themselves, empowering
them to take a more active role in meeting their own needs.

Keywords: informal caregivers; self-care; reminders; human-computer interaction

1. Introduction

As our population ages, the need for support from others increases. In addition, longer
life expectancy due to advances in healthcare leads to a rise in chronic diseases and a higher
number of dependent people. Support needs include managing diseases [1] like dementia,
where people have difficulties carrying out the activities of daily living [2]. Most of the
time, a family member is in charge of the care. These caregivers are referred to as informal
caregivers since they are not paid for their work and frequently lack the necessary skills
and knowledge to provide care [3,4].

Informal caregivers help with a wide range of tasks, including treating physical and
emotional needs, managing medications, and keeping track of medical appointments [5].
Informal care represents a role and a responsibility that is added on to other roles and
responsibilities such as work. Out of people who combine work with informal care, some
need care and support of their own because they suffer in terms of personal well-being,
such as having high stress and functioning problems due to their involvement in informal
care [6–8].

In addition, informal caregivers, especially those who care for people with dementia,
often lack formal training or relevant work experience and awareness of available resources
to assist them in caring for their family members [9]. This lack of training highlights the
importance of developing interventions to meet the needs of informal caregivers who want
to provide adequate and appropriate care [10]. Due to these facts, most informal caregivers
are not confident in their care, directly affecting the caregiver burden level [11]. High-
level confidence positively impacts informal caregivers’ lives, considering that an informal
caregiver can have more favorable responses, such as perceptions of their ability to meet
and cope with caregiving demands. This confidence decreases informal caregivers’ stress,
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enhancing their overall health, which is important [12], considering that high requirements
of informal caregiving often lead to a high rate of physical, mental, and social health
decline [13]. Previous research has found that the stressful experience of caring for a
family member significantly affects physical and mental health [14]. Somatic symptoms,
depression, anxiety, loneliness, stress, and occupational and socio-economic challenges
contribute to informal caregivers’ lower quality of life [5].

These informal caregiver requirements have been investigated. The health of informal
caregivers, particularly mental health, time demands, difficulties in managing multiple
medications and their side effects, having to coordinate different health professionals,
dealing with the emotional burden, lack of leisure time, impact on social relationships, lack
of information and knowledge about the illness and treatment, and difficulties in accessing
resources to support caregivers were among the most studied [15–17].

Informal caregivers play a fundamental role in caring for people that need assistance in
health care and provide an effective service in managing their loved ones’ health. However,
because of this, they have little time to attend to their own health [18]. This points out the
importance of build-up interventions focusing on informal caregivers’ needs to minimize
stress and promote well-being. Some strategies have been implemented to help reduce
care’s negative consequences and improve caregivers’ quality of life. These measures
include psychoeducational, psychotherapy, self-help, or multi-component therapies that
provide disease or self-care knowledge, problem-solving strategies, communication skills,
social support, or mindfulness [1,19–22].

However, these interventions are typically costly, unavailable to everyone, and in-
formal caregivers do not have time for them [14,23]. Interventions that combine many
activities to improve various outcomes, such as social support, psychological skills, and a
healthy lifestyle, have also explained a decreasing burden and increased healthy lifestyle
behaviors. These interventions show the importance of promoting and undertaking self-
care, especially in the case of informal caregivers, as it is associated with positive physical
health, emotional well-being, and mental health [24].

Self-care is broadly defined as the everyday process of being aware of and attending
to one’s elementary physical and emotional needs through engaging in helpful behaviors,
including shaping one’s daily routine, relationships, and the environment as needed to pro-
mote it [24]. Practicing frequently, maintains and enhances both short-term and long-term
wellbeing holistically. According to a previous literature review, human-computer inter-
action (HCI) technologies can help informal caregivers by supporting them in caring for
patients, especially when patients can no longer actively participate in their own care [25].
This support can be undertaken via relieving informal caregivers with auditory/video re-
minders for patients [26] or by making required information visible, allowing the caregiver
to know when to act [27].

The role of reminders in improving certain self-care behaviors has been extensively
studied, especially in the medical informatics community, as reminders have been used to
help persons with dementia or with diabetes to remember to take their medicine [26,28].
However, no study was found using reminders to improve informal caregivers‘self-care
practices directly. As reminders are elements that offer customization, as they may con-
tribute to improving these practices. Therefore, we must consider using reminders that can
be easily incorporated into one’s life. Beyond the barrier of factors that may deter someone
from taking care of their physical and physiological well-being. It is important to increase
individual self-care by meeting these needs proactively and regularly, as high requirements
of caregiving often lead to a high rate of physical, mental, and social health impact [13].

With the technology currently available, there is a potential for customization and
prompting; alerts and reminders are more effective than providing static content as they
adapt to a participant’s context and usage [29]. Generally, setting up reminders makes
sense, as we cannot remember everything. In addition, offloading some of our obligations
to a device can free up mental space for other tasks.



Informatics 2022, 9, 59 3 of 9

When deciding whether we want to schedule or receive reminders, we have to weigh
the benefits of remembering against the costs of feeling distracted, annoyed, and guilty.
Even positive reminders cause a context switching of our attention, as reminders bring us
into a different state of mind. Perhaps waking up to notifications that instantly put a person
in a specific frame of mind can be a positive. Unfortunately, that can also be guilt, stress, or
feeling overwhelmed [30]. Not only do we feel guilty about missing out on important tasks,
meetings, and events, but that feeling of guilt pulls us away from what we are currently
focusing on. Damgaard et al. [31] report that we are not just overwhelmed and distracted
by reminders. If there are too many, the sheer number of them means we are more likely
to miss the ones we do want to pay attention to. Damgaard et al. [32] also report that
although many participants state that they are delighted to get a reminder, there is a risk
of hostility from a significant percentage of individuals who feel strongly or extremely
negatively about reminders. Those who were bothered by the reminder cited the following
reasons: it was too early in the morning, they were waiting for other important results,
they were contacted at work, they felt they were being treated as senile, or they thought
the reminder was unnecessary; however, for others, the reminder came at a good time and
helped them remember; and for others, the reminder came at a good time and helped them
remember, others felt annoyed with the frequency or did not see enough value in being
reminded every month and maybe even guilty doing as suggested.

Unfortunately, there is no perfect frequency at which to send a reminder. Each receiver
has an individual tolerance level. Fortunately, as long as the reminders are set up by the
user and remain customizable, this timing issue can at least be minimized. Even though
these negative effects of reminders are relative to the general population, they may affect
the informal caregiver burden.

This study investigates differences in informal caregivers’ total mindful self-care scores
between those without and with reminders as a personalized technology. It was hypothe-
sized that reminders succeed in increasing the frequency of general self-care practices in
the informal caregivers’ population.

2. Methods
2.1. Sample

This study is targeted at informal caregivers who meet the following criteria: are of at
least 18 years of age, are cognitively competent, and who provide daily assistance to their
family member that need help, where they do not need to perform a minimum number of
hours as informal caregivers and do not have to have a specific type of family relationship
to qualify for the study. In addition, they need to have access to their mobile device, and it
has to have a reminder feature capability. Formal caregivers (professional caregivers) were
excluded from this study, as our target was informal caregivers, and uncorrectable hearing
or vision impairments prevented study participation. The study coordinator screened
participants for these criteria before consent.

Participants were recruited using the snowball method, starting with the closest family
members and friends. Snowball sampling is one method of sampling in qualitative research
where researchers usually start with a small number of initial contacts (seeds) who fulfill
the study’s requirements and are invited to join. The willing participants are then asked to
indicate other people who fulfill the research criteria and might be willing volunteers, who
in turn recommend more people, and so on [33]. The initial group of recruited participants
was nine; some of these initial participants recruited four additional participants, and
additionally, one of these participants recruited more two participants. With this, we
recruited a total of 15 participants for the study, and all of the 15 participants agreed to
participate. Figure 1 explains the process of recruiting participants.
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Figure 1. Process of recruiting participants.

A total of 15 participants provided online consent, and all completed the study. Of the
15 participants, 12 (80%) were female, and the mean age was 58 years old (SD = 14). All of
the informal caregivers cared for different individuals. Eleven (73%) informal caregiver
participants combined work with caregiving. The mean years of being a caregiver was
six years (SD = 4). Regarding having time for themselves, 12 participants (80%) reported
having less time for themselves since they started caregiving, as their family members
required much time in taking care of them and needed considerable attention. Table 1 has
detailed information about the socio-demographic nature of the participants.

Table 1. Socio-demographic data of participants.

ID Sex Age Time Spend Being a
Caregiver (Years)

Caregivers Spend Less
Time on Themselves

IC1 female 47 9 yes
IC2 male 56 1 yes
IC3 female 56 10 yes
IC4 female 26 0.4 yes
IC5 female 60 2 yes
IC6 female 76 9 yes
IC7 female 66 3 yes
IC8 female 59 6 yes
IC9 female 46 10 no

IC10 female 49 3 no
IC11 female 55 5 yes
IC12 male 85 10 yes
IC13 female 59 10 yes
IC14 female 63 9 yes
IC15 male 63 9 yes
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2.2. Measurements

Informal caregiver data was collected through an online questionnaire, including
demographic characteristics and the mindful self-care scale.

2.2.1. Socio-Demographic Characteristics

The information collected included the caregiver’s age, sex, time spent being a care-
giver, and whether they spend less time on themselves since they started caregiving
(yes/no).

2.2.2. Mindful Self-Care Scale

The Mindful Self-Care Scale (MSCS) by Cook-Cottone & Guyker [7] is a 33-item scale
that measures the self-reported frequency of behaviors that measure self-care behavior. It
helps to assess the areas of interventions that would improve self-care. The scale addresses
six sub-domains of self-care: physical care, with eight-items; supportive relationships,
with five-items; mindful awareness, with four-items; self-compassion and purpose, with
six-items; mindful relaxation, with six-items; supportive structure, with four-items; and a
part of these three general questions assessing the individual’s general practices of self-care.

The physical care sub-domain covers diet, hydration, and exercise habits. The sup-
portive relationships sub-domain inquires if a person spends time with people who are
good to them, if they feel supported, if they have someone who will listen, if they schedule
time with supportive people, and if the people in their life respect their choices. The items
related to specific practices such as meditation, mindful eating, and active practices of
gratitude are assessed in the Mindful awareness sub-domain. Retained items assess a
calm awareness of thoughts, feelings, and the physical body, as well as the careful and
intentional selection of which thoughts and feelings are used by an individual to guide their
actions. Acceptance of failure and challenge as part of the process, the ability to engage in
supportive and comforting self-talk, permission to feel feelings, and an acknowledgment
that failure and challenges are part of the human experience were among the items in the
Self-compassion and purpose sub-domain. The items clustered together in the Mindful
relaxation sub-domain represent specific activities that might assist an individual with
relaxation, such as doing something creative or engaging the senses to relax. Items within
the Supportive structure sub-domain deal with rest and environmental factors, including
keeping work areas organized, maintaining a comfortable and pleasing living environ-
ment, striking a balance between others’ demands and one’s own needs, and keeping a
manageable work schedule.

It uses a Likert-type scale (a rating of 1 to 5) to check the frequency of behavior (how
much or how often) within the past week.

The scores of the Mindful Self-Care Scale’s (MSCS) items were used as dependent
variables that measure the self-reported frequency of behaviors that subsequently measure
self-care behavior. This self-care behavior will be tested without reminders and with
reminders. The independent variable with reminders has alerts to informal caregivers so
they do not forget to take time for themselves and to perform self-care practices.

For the Mindful Self-Care Scale [7], responses were recorded on a 5-point Likert scale
which measured self-reported frequency with reminders and without reminders over the
past week. The average mean of each sub-domain was calculated by using the formula:
total/number of items in the sub-domain. The averages for each sub-domain were further
added to get a total score of mindful self-care with and without reminders. This calculation
methodology was used by applying Cook-Cottone and Guyker’s model.

2.3. Procedure

The management protocol for the informal caregivers was straightforward: we asked
them to answer the questionnaires and to add a mobile phone reminder for two weeks.
After that time, we asked them to complete the questionnaires again.
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Therefore, in the experimental study, informal caregivers of people that need assistance
were tested under two conditions—without reminders (baseline) and with reminders, using
repeated measures in the same order. Participants first provided informed consent and
were provided with information about the study. After they consented to participate, they
began the study with the first questionnaire.

The first questionnaire, without reminders, was used as a baseline. Participants
answered an online questionnaire about their self-care practices (MSCS) over the past
seven days. Each section had separate clear instructions and participants were free to
contact the researcher in case of queries and concerns. The respondents were thanked for
their time and debriefed upon completing the form.

After this, participants were asked to add reminders on their mobile phones by saying
a generalized phrase for “Do not forget to take time for yourself” for two weeks, considering
that our goal was for the informal caregiver to increase their self-care by doing something
that they enjoyed. This generalized phrase was the same for all participants. The timing of
the was up to the participants so as to be convenient to them. Reminders were set for once
every day for two weeks post-baseline. Data was collected after two weeks, yielding a total
of two data collection time points.

At the end of the second week with reminders, participants were asked to complete a
questionnaire about their self-care practice (MSCS), and also about the use of reminders
over the past seven days. The questionnaires were only given to the participants after the
second week to give them time to adapt the use of reminders.

Results were then calculated based on the scoring instructions given for each test.
Statistical calculations were done using the Statistical Package for the Social Sciences (SPSS).
The total score of the self-care scale was calculated and an overall relationship between
self-care without reminders and with reminders was computed.

The SPSS Statistics 26 software was used for all statistical analyses. We used a Wilcoxon
signed-rank, a non-parametric test because the level of measurement was ordinal, and we
analyzed the differences between two conditions and used repeated measures. The results
describe the self-care total score with and without reminders, as we were only interested in
analyzing the results from the total score and not from each sub-domain as we wanted to
conclude if, in general, the reminders had a significant effect.

All participants answered all of the questionnaires.

3. Results
Differences between Mindful Self-Care Scale Total Score with Reminders and without Reminders

The values obtained for the difference in the total score between the two conditions
suggest a significant positive result, i.e., that there is a significant change in self-behavior
scores with the addition of reminders. Table 2 shows the differences between the Mindful
self-care total score without reminders and with reminders.

Table 2. Differences between Mindful self-care scale total score without reminders and with reminders.

Mindful
Self-Care Scale

Condition 1
(without Reminders)

Condition 2
(with Reminders) Z r p

Median Median

Total score 20.73 20.85 −2.48 0.64 0.013
Total score without reminders vs. with reminders; Significance level, very strong significance (p ≤ 0.02), strong
significance (p ≤ 0.05). r = effect size.

For the ranking of mindful self-care total scores, one caregiver showed no preference
for either method, which was discarded from this analysis. The remaining 14 informal
caregivers were rank-ordered by the size of their difference scores between conditions. A
Wilcoxon test was used to evaluate these differences, indicating that they were statistically
significant, T = 13, Z = −2.481, p ≤ 0.013, with a large effect size (r = 0.64). A significant
increase was shown with reminders; the total of the ranks where informal caregivers
favored the use of reminders was 92, and the total for those without reminders was 13.
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4. Discussion

The main goal of this paper was to explore the differences in informal caregivers’ total
mindful self-care scores without reminders versus with reminders. The hypothesis was
considered for research, as there is a lack of previous literature that explicitly shows the
relationship between the use of reminders and the frequency of self-care. In this study,
the null hypothesis was rejected, suggesting a significant positive result between the use
of reminders and self-care scores. It means that reminders help increase the frequency of
general self-care practices in the population.

We surmised that self-care behavior changes were due to the reminder approach
that guided this intervention. Throughout this, informal caregivers learned more about
(1) self-reflection, which may have helped them to identify self-care behavior; (2) self-care—
they were guided to be aware of their self-care practices and encouraged to perform these
self-care behaviors; and (3) they were encouraged to be open to new approaches, such as
reminders, and identified positive changes that may have occurred as a result of increasing
their self-care behavior, and increased awareness about the time they spent on themselves.
Self-care is associated with positive physical health, emotional well-being, and mental
health [7].

These findings can be related to the potential of reminders to maintain self-care
awareness and decrease the forgetting of appointments. It could be that, since informal
caregivers are busy providing care to others and have little time of their own, remembering
to take time for themselves becomes more difficult. Reminders prevent this from happening,
allowing them to take a break from caregiving that depends on if it is possible for the
informal caregiver to interrupt the current care service; however, reminders can help
informal caregivers to take a break from informal caregivers, as are those who scheduled
the reminders. Our study shows that adding reminders to caregivers’ mobile phones can
be an important strategy for informal caregivers to manage their time, improving their
self-care behavior.

5. Study Limitations

The study could not control for possible confounding variables such as personal factors
and individual differences, like sex, that could have influenced their reporting of self-care
scores. Since we used the snowball sampling method to recruit participants starting with
the closest family members and friends, obtaining a diverse sample remained a challenge.
Male caregivers were fewer than female caregivers, although we did try to increase their
number. However, having more female caregivers than male caregivers can represent
general caregiver demographics well, as studies find that informal caregivers tend to be
primarily female [27]. Still, since there is no balance of sex, in this study, the conclusions may
consider a limited generalized to the entire population, as the sex, may affect the overall
total mindful self-care score, especially considering women seem to carry out personal-care
tasks more often than men. Future research on the topic should integrate non-informal
caregivers, such as a control group with and without reminders. This information would
help clarify how non-informal caregivers would have responded to a similar exposition. In
our sample, the MSCS length was not perceived as an issue, and there is no information
available as to whether participants used their smartphones to answer the questions. More
research is needed to clarify the best interactive design with MSCS. Another limitation was
the sample size of this study. Future research may provide machine learning models of
analysis to better estimate alternative key performance indicators.

6. Conclusions

The results of this study show that a two-week use of reminders improved self-care in
informal caregivers. This result shows that reminders can be used to influence self-care
practices regarding the improvement of the self-care of informal caregivers that might serve
as a reminder to informal caregivers to engage in more self-care. The reminders approach
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could be designed to increase self-care and to encourage informal caregivers to take time
for themselves, empowering them to take an active role in meeting their needs.
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