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Abstract: Background: informal caregivers have a high risk of suffering from diseases derived
from the chronic stress to which they are subjected for their dedication to the care of their relatives.
Such stress has a direct influence on the person cared for, mainly affecting the quality of their care.
Therefore, the aim of the present study is to assess the association of caregiving on physical and
mental perceived health in family caregivers of dependent adults with complex chronic diseases.
Methods: a prospective longitudinal cohort study, with a follow-up period of 36 months (HUELLA
cohort). The exposed cohort will be formed by family caregivers of dependent patients with complex
chronic pathologies. The unexposed cohort will be taken from the general population adjusted for
age, sex and health. Outcome variables will include attendance to health services, consumption of
psychoactive drugs, dedication to care (only in exposed cohort), concession of the Act on Promotion
of Personal Autonomy and Care for dependent persons (exposed only), perceived physical and
mental health, depression level, burden level and new diagnosis of chronic pathology of the caregiver
during the study. Results: the expected results will be applicable and will incorporate improvements
to the usual health system clinical practice, providing feedback to professionals dedicated to the
provision, planning and design of services to family caregivers, as well as to groups and organizations
of caregivers. Conclusions: investments in preventing low-quality informal care are key, mainly
through early identification and interventions to support caregivers who suffer from stress, anxiety
or depression.
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1. Introduction

Informal care refers to unpaid care provided by family members, friends and charities to
individuals in need of help with everyday tasks [1,2].

Caregivers use their own health reserve to care for their relatives, which becomes a risk factor
that can interfere with their physical and mental health, as well as their quality of life, mainly due
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to the overload of care and the deterioration of their social support network [3]. It is common to
find problems such as depression, anxiety, social isolation and worse perceived mental health [4,5].
In addition, women with a low education level and who live with the person have a greater risk of
overload, depression and social isolation [6].

In Spain, the analysis of the population-based National Health Survey showed a clear disadvantage
in the mental health of female carers, with 1.3 times more probability of depression and less perceived
social support, although there were no differences in the development of healthy lifestyles [7].
These results correspond to the conceptual framework that has usually been used for analysis of the
impact of family care, such as coping with stress of Lazarus and Folkman [8] and the physiological
impact of prolonged stress [9].

In terms of physical health, several studies have reported an increased risk of mortality associated
with family care, as detected in the classic Schulz study [10], or the incidence of cardiovascular diseases,
although it has been evaluated only in certain types of caregivers and seems to be associated with a
history of worse perceived health [11,12].

There is an overabundance of cross-sectional and longitudinal studies on the impact of family care
on the health of caregivers worldwide [13,14]. In Spain, there have been also cross-sectional [7,15-17]
and longitudinal studies that have tried to evaluate the association between family care and the impact
on health [18,19] but there is no cohort of caregivers that has been followed for more than 12 months
and with follow-up periodicities at reasonable intervals.

Therefore, we intend to follow up a sample of caregivers with sufficient elements of methodological
robustness in order to shed clarity about the uncertainty that still persists about the ‘mark’ ("huella’
in Spanish) left by informal health care on those who carry out this social function that sustains an
important pillar of the well-being of our country. The aim of the study is to know the effect of care on
the physical and mental perceived health of family caregivers of dependent adults and with complex
chronic diseases (HUELLA cohort).

2. Materials and Methods

2.1. Aim

The aim of this study is to know the effect of care on the physical and mental perceived health of
family caregivers of dependent adults and with complex chronic diseases (HUELLA cohort).

Specific aims:

Primary

1. To analyze the association between exposure to family care and perceived physical health.

2. To analyze the association between exposure to family care and perceived mental health.

3. To analyze the association between exposure to family care and the level of depression.

Secondary

1. To analyze the association between exposure to family care and the use of health services
(primary care and specialized care).

2. To identify characteristics of caregivers and the provision of care associated with the
improvement or worsening of perceived health (physical and mental).

2.2. Design

Prospective longitudinal cohort study. We have chosen this type of study to respond to our aim,
because there is no cohort study of caregivers followed-up for more than 12 months and with follow-up
periodicities at reasonable intervals. By measuring outcomes such as their perceived mental and
physical health over a period of time and comparing these results with those obtained in the control
group, it will allow us to explore the impact of caregiving in those variables. Our reporting adheres to
STROBE (The Strengthening the Reporting of Observational studies in Epidemiology) guidelines.
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2.3. Methodology

2.3.1. Sample/Participants

Our research group has carried out three cross-sectional studies with different aspects of mental
health and quality of life of caregivers of dependent patients with complex chronic diseases, with a
total sample of 1027 caregivers. The exposed cohort of our study will be formed by family caregivers
of dependent patients and/or with complex chronic diseases, treated in the health districts of Malaga
and “Costa del Sol”, both at primary and hospital levels, recruited from three previous studies:
EMPADEC [20], ECCUPENIC [21], and TALISMAN. The unexposed cohort will be taken from the
general population adjusted by age, sex and health matching those belonging to the exposed cohort.
Characteristics of these studies were:

1. ECCUPENIC [20]: Case-control study nested in a cohort formed of patients with heart
failure admitted to the hospital due to exacerbation, with an identified primary family caregiver,
which evaluated the relationship between acute service attendance and Health-Related Quality of Life
(HRQOL) in patients and caregivers.

2. EMPADEC [21]: Descriptive longitudinal study to follow up a cohort of family caregivers
which analyzed their mental health, quality of life and use of health care services.

3. TALISMAN: Analytical cross-sectional study that included family caregivers of patients whose
level of dependency was total, severe or moderate. The aim was to describe the time dedicated to
unpaid caregiving work, the eligibility of the caregiver role and the simultaneous dedication to paid
work, and also to analyze the relationship between family care time, the presence of paid work and the
physical and emotional health of family caregivers.

2.3.2. Inclusion/Exclusion Criteria

Exposed cohort

Family caregivers, with an age over 18 years old, who were selected in their respective studies
of origin and who culminated them. We will exclude those subjects from the origin samples who
present incomplete data or who do not give their consent to participate in this study. If they have
died, they will be excluded if there are no follow-up data available (in some of the three studies,
there were longitudinal follow-ups) or in case the last follow-up has been made far from the date of
death (more than 12 months). Caregivers will also be excluded if, at the time of their inclusion in
their original study, they had already presented some of the following comorbidities: schizophrenia,
bipolar disorder, posttraumatic stress disorder, eating disorders, addictive and substance use disorders;
oncological disease with palliative treatment; heart failure (class IV according to the New York Heart
Association (NYHA)); respiratory disease (chronic obstructive pulmonary disease (COPD) at severe
stage, pulmonary fibrosis); neurological diseases (demyelinating, motor neuron, dementia, Parkinson’s
in advanced stages, neurodevelopmental disorders); cirrhosis; morbid obesity; functional disability
that prevents them to do the activities of daily life correctly: Barthel < 60.

Unexposed cohort

The unexposed cohort will include people belonging to the same Primary Health Centers
of the exposed cohort by means of random stratified sampling by center, sex and age group,
with corresponding matching with a reference group of the exposed cohort. It will include subjects
who have never been a family caregiver of a person with medium or high level of dependence or
multimorbidity, or of children with disabilities or some chronic process or degenerative disease, or of
people with psychiatric incapacitating morbidity, and who give their consent to participate in the study
during the corresponding follow-up periods. The following will be excluded:

Subjects with a cognitive impairment or intellectual disability that prevents them from completing
the questionnaires and data collection instruments, or those that, for linguistic reasons, do not have
sufficient fluency for this purpose; subjects who became family caregivers during the study; subjects
who have a professional health or social care activity (medical doctors, nurses, laboratory technicians,
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auxiliary nursing technicians, social workers, professional caregivers, occupational therapists); subjects
who, at the time of selection, present some of the comorbidities described in the exclusion criteria
section of the exposed cohort.

2.3.3. Sample Size

For the sample size calculation, three large studies that have longitudinally evaluated the
association of caring on perceived health and the level of depression in family caregivers have been
chosen as a reference, in order to establish a calculation framework as close as possible. In this sense,
to detect a minimum relative risk of 1.21 in the perception of physical health and of 1.46 in the level of
depression, [13], with an alpha of 0.05 and a statistical power of 80%, we will require 913 subjects per
group (total 1826) in the first case, and 348 per group (total 696) in the second.

On the other hand, to detect a minimum relative risk of 1.16 in the perception of physical health
and of 1.60 in the level of depression [17], with the same confidence and power levels, we will require
792 subjects per group (total 1584) in the first case and 78 per group (total 156) in the second.

Taking into account the differences in the mental and physical health components of the Short
Form-12 Health Survey (SF-12) between caregivers and non-caregivers, in order to detect a difference
of 2.1 points in the physical health component with an alpha level of 0.05 and a statistical power of
80%, 471 subjects per group (total 942) will be needed. In addition, for a difference of 1.17 points
in the mental health component [3], 689 subjects per group are necessary (1378 in total). Therefore,
with 1826 subjects, both sample needs would be covered.

Finally, as we have baseline data on the perceived health of the exposed cohort, an estimate
has been made with respect to the reference data in the Spanish population of the SF-12 and its
components [22], in the group of women aged from 55 to 64 (which covers the mean age of the exposed
sample cohort). Thus, to detect a difference of 5.7 points in the mental health component, with the
same confidence and power parameters, 156 subjects would be needed; in the case of the physical
health component, for a difference of 2.9 points, 476 subjects would be needed.

Therefore, in view of the three estimates, with a cohort of 871 unexposed subjects, the sample
needs would be met (the cohort of subjects exposed has 1027 people), with an overestimation of 10% to
cover possible losses (there would be almost 42 subjects of difference with the first estimated sample
scenario, which does not use the same measurement instruments).

2.4. Follow-up Period

Follow-ups will be carried out every 6 months throughout the three years of the study. All the
data will be entered in a database in a segregated form so that only the Unique Health History Number
of Andalusia (NUHSA, as the Spanish acronym) will be included as the only identifying data.

2.5. Instruments and Variables

Prior to the beginning of the study, we proceeded to perform an evaluation of the variables present
in the databases of each study of origin to match them and obtain a final corpus of common variables
in the three studies. Those variables that did not have a homogeneous classification system in the three
studies were also recoded with a common format:

e  Sociodemographic variables: Age of caregiver; age of the person cared for; sex of the caregiver;
sex of the person cared for; occupation and level of education of the caregiver; marital status and
dependency level of the person cared for, measured with the Barthel Dependency Scale (only in
the exposed cohort).

e  Attendance to health services variables: hospital admissions during follow-up; emergency visits
during the period; visits to the primary care physician; visits to the family nurse and visits to
hospital specialists. This will be consulted in their medical record, using DIRAYA, the system
used by the Andalusian Health Service to support electronic medical records.
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e  Consumption of psychoactive drugs: This will be consulted in their medical record, using DIRAYA.

e  Dedication to care (only in the exposed cohort): Daily dedication to care (hours) and duration of
care (months).

e  Concession of the Act on Promotion of Personal Autonomy and Care for dependent persons
(exposed only): This was part of a law (included in the Spanish Official State Bulletin, Law 39/2006
of December 14 of Promotion of Personal Autonomy and Attention to People in Dependency
Situation), that granted social and healthcare assistance to both the caregiver and the cared person,
and also an economic benefit to the caregiver.

e Caregiver outcomes: Perceived physical and mental health, measured with the SF-12
Questionnaire [23,24]; depression level, measured with the Patient Health Questionaire-9
(PHQ?9) [25]; burden level, measured with the Caregiver Effort Index (CEI) [26,27].

e New diagnosis of chronic pathology of the caregiver during the study: This will be consulted in
their medical record, using the Andalusian Health Service health history (DIRAYA).

2.5.1. Data Collection

The recruitment of the samples will be done by telephone, as well as the data collection by
accessing to subjects” Andalusian Health Service health history. All the questionnaire data will be also
collected by telephone.

2.5.2. Data Analysis

The analyses will be carried out blindly by an evaluator outside the research team.

Descriptive and exploratory analysis:

Descriptive statistics of the variables will be carried out by obtaining measures of central tendency
and dispersion or percentages, according to the nature of them. Normality of the distribution of all
variables will be assessed by a Kolmogorov-Smirnov test, histograms, asymmetry and kurtosis.

Bivariate analysis:

Contrast tests will be made by Chi-square test and Mantel-Haenszel statistics, with Fisher’s exact
correction if necessary, in qualitative variables. In all the parameters, accuracy will be estimated by
calculating 95% confidence intervals. For continuous variables, bivariate analysis will be performed
by a Student’s t test for independent samples if they present a normal distribution. In the case of a
distribution different from normal, nonparametric tests (Mann-Whitney U and Wilcoxon test) will be
used. Group analyses will also be carried out by means of ANOVA (after checking homogeneity of
variances with the Levene test) and post-hoc analysis by Bonferroni’s test or robust tests (Welch and
Hosmer-Lemeshow) in case of non-homoscedasticity. If the normality of the distributions prevents
these calculations, the Kruskal-Wallis test will be performed. The sample will be stratified according to
the differential values of the main variables of Mental Health, Overload, Quality of Life and Utilization
of Services, as well as sociodemographic determinants (age, sex, level of studies, etc.) in order to identify
possible baseline differences and explore possible confusion effects or modification of effect, and take
them into account in the subsequent calculations through corresponding adjustments. Kaplan-Meyer
analyses will be performed with a log-rank test to estimate differences in outcomes, presence of
overload (according to validated cut-off points in the Spanish population), presence of depression
(according to validated cut-off points) and physical and mental health perceived to be below the cutoff
point of the Spanish population. For the analysis of the intrasubject changes in scores of PHQ9, SF12
and CEI, general linear models will be made for repeated measures with a Bonferroni penalty.

Multivariate analysis:

The hypothesis contrast will be carried out by estimating the hazard ratio (HR) of SF-12 and
PHQ9 through a Cox regression model of proportional hazards, taking the time until the event as the
interval from introduction into the cohort to the emergence of the outcome, according to the cutoff
points validated in the population. Raw and adjusted HRs will be calculated by introducing individual
variables to the model that modify the result by 10% or more and eliminating those that do not show
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significant statistical association. Generalized linear models will be also made for the analysis of
quantitative differences in the values of the mental and physical health component of the SF-12, as well
as the PHQO9.

2.6. Ethical Considerations

The study is authorized by a Research Ethics Committee. The standards of good clinical practice
and the ethical principles established for human research in the Declaration of Helsinki and its
subsequent revisions will be maintained at all times.

3. Discussion

Informal care is often considered a cost-effective way to prevent institutionalization and allow
users to remain in their homes [28,29]. However, informal care is not free for people or for the state.
The needs of caregivers and the impact of providing informal care on key life outcomes, such as
employment, health and well-being, are increasingly recognized in academic literature and national
policies throughout Europe [5]. The European Pillar of Social Rights makes explicit the commitment to
the people who provide care, including their rights to flexible work and access to care services. In this
sense, in the context of cost containment versus the growing need for care, the provision of family
care remains key [13], being considered crucial to avoid unnecessary and costly hospitalization or
institutionalization. All this implies that investments in preventing low-quality informal care are key,
mainly through early identification and interventions to support caregivers, and could prevent them
suffering from stress, anxiety or depression [3,6,30].

Our research group has carried out three previous studies in the past ten years involving caregivers,
where we studied the effect of caring for their beloved ones on their physical and mental health and
quality of life, whose results showed, among others, the relationship between the use of hospital services
and a worse perceived quality of life of both patients and their family caregivers [31]. Nonetheless,
none of those studies had sufficient elements of methodological robustness due to the control groups
as well as sample sizes. The expected results of this research will be applicable and will incorporate
improvements in the usual clinical practice of the health system, since it will serve to provide feedback
to professionals who provide care for people with a complex chronic disease in the social and health
sectors, and will help to redirect the social-health care that informal caregivers receive in our National
Health System.

Limitations

First of all, in any cohort study, the possibility of sample losses during follow-ups should not be
ignored. The sample has been overestimated by 10% and, in addition, in the exposed cohort, there is a
sufficient sample volume that would compensate for losses of up to 30%. In addition, a telephone
contact system will be established, with frequent recall calls and with the collaboration of nurse
case managers from the primary health centers that would act as mediators in any cases of difficult
follow-up. The method of collecting data through telephone contact implies a loss of contact with the
subject compared to a personal interview. This could result in an increase in subjects losses during the
study, as well as difficulty in understanding the questionnaires used.

4. Conclusions

This study lays the foundations of a cohort of informal caregivers nationwide that will be key to
understanding their quality of life and the relationship it has with the act of caring.

The expected results are applicable and will incorporate improvements in the usual clinical
practice of the Health System since they will serve to provide feedback to the professionals dedicated
to the provision, planning and design of services for family caregivers, as well as to groups and
organizations of caregivers and mutual aid groups. This information can be used to offer feedback
to professionals who provide care for caregivers that care for people with complex chronic diseases.
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The knowledge and transfer of this information will help the reorientation of the social-health care
received by informal caregivers in our National Health System and may be an additional contribution
to the assessment criteria of family support in dependency situations.
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