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Abstract: Background: Caregivers for children with complex chronic illnesses may experience
emotional and physical strain, especially as concerns attention overload and the perceptions of their
own psychosocial situation. These concerns, together with the additional financial cost and the
socioeconomic inequalities that arise from caregiving responsibilities, create major challenges to the
health status of this population group. Methods: A prospective analytical longitudinal study will
be conducted, based on an exposed cohort of adult caregivers (parents or guardians) for children
with complex chronic processes, to evaluate the impact of caregiving responsibilities on the health
status of this population group. Conclusions and implications: The practical implications of this
study are of great significance for clinical practice. The results of this study have the potential to
inform the decision-making process in the healthcare sector and guide future research initiatives. The
findings of this study will provide crucial insights into the health-related quality of life of caregivers
of children with complex chronic illnesses, which will be valuable in addressing the challenges faced
by this population group. This information can be used to improve the availability and accessibility
of appropriate health services and to facilitate the development of more equitable health outcomes
for caregivers of children with complex chronic illnesses. By highlighting the extent to which this
population is affected both physically and mentally, the study can contribute to the development of
clinical practices that prioritize the health and well-being of caregivers in the care of children with
complex chronic illnesses.

Keywords: nursing; caregivers; informal caregivers; paediatrics; quality of life; mental health;
physical health; long-term care

1. Introduction

Chronic illness was defined as a condition that interferes, or is likely to interfere, with
a person’s daily functioning for at least three months in a year, or a condition requiring
hospitalization for more than one month in a year [1].

The UK National Institute of Health and Care Excellence (NICE) [2] defined multimor-
bidity as the concurrent presence of multiple conditions that produce significant functional
deterioration in the activities of daily life, or as a situation in which health care provoked an
overload or involves a high level of need for unrelated health services. In Spain, 19.49% of
children aged under 14 years were reported to suffer from a chronic pathology. In Andalu-
sia (southern Spain), this prevalence was reported to be even higher, at 20.62%, according to
the 2017 National Health Survey [3]. The most prevalent chronic diseases among children
were reported to be allergies (11.43%), asthma (3.84%) and behavioural disorders (2.53%).

Int. J. Environ. Res. Public Health 2023, 20, 5081. https://doi.org/10.3390/ijerph20065081 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph20065081
https://doi.org/10.3390/ijerph20065081
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-3913-3850
https://orcid.org/0000-0003-2656-8473
https://orcid.org/0000-0001-7911-7487
https://orcid.org/0000-0001-6231-1144
https://doi.org/10.3390/ijerph20065081
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph20065081?type=check_update&version=1


Int. J. Environ. Res. Public Health 2023, 20, 5081 2 of 10

Family life may be disrupted in many ways following the diagnosis of a serious illness, and
during this period, children are exposed to significant levels of psychosocial stress [4].

The presence of disease in a family member can bring about significant changes in
the daily life and routine of the household, leading to the need for both psychological and
practical adjustments. This can result in a heightened risk for the entire family structure of
developing psychological distress, including symptoms of acute stress disorder [5,6]. Stress
is a non-specific bodily response to excessive environmental demands. When a child has a
chronic illness, the family may experience significant attention overload, which increases
the demands placed on it and may require a reorganization of roles [7]. In addition, the
way in which each parent perceives and reacts to their psychosocial situation can affect the
parent–child relationship and the child’s development [8].

In such situations, parents may encounter heightened levels of anxiety due to the
uncertainty surrounding the most effective means of supporting their children. However,
despite this, they frequently receive little to no assistance or guidance in addressing this
delicate matter [9]. A study conducted in the USA [10] on the health-related quality of life
(HRQoL) of parents of children with epilepsy, parents of children with chronic diseases
and parents of healthy children showed that the HRQoL of parents of children with chronic
diseases was poorer, emotionally, physically and socially, than that of parents of healthy
children. Additionally, there is a perceived gender disparity in caregiving, particularly in
cases where the child has a chronic illness. Recent studies [11,12] on caregiving as part of
the management of chronic diseases in children and adolescents reported that it is usually
the mother who plays the main role in this respect, in addition to domestic work and other
parenting responsibilities. Thus, caring for children with chronic illnesses is a complex and
demanding undertaking [13].

As well as the emotional and physical overload related to the care of dependent
children, this type of informal care produces additional financial costs. Socioeconomic
inequality is known to be a key determinant of health, in people of all ages, and presents
major challenges for medical care worldwide [14]. A down-sloping socioeconomic gra-
dient is associated with a corresponding decline in health outcomes among school-age
children [15]. Children and adolescents from socioeconomically underprivileged families
are more than twice as likely to experience acute illness or chronic illnesses such as asthma,
obesity [16], mental illness [17] or developmental delay [18], compared to those from a
wealthier background. However, while caregiver burden in general is well documented,
little is known about the particular impact placed on those who care for a dependent child.

In response, there is growing research interest in determining the secondary impact
of children’s illness on caregivers and other family members, and in incorporating these
broader effects into economic evaluations of health. In this respect, studies indicated that
these effects of the disease can be measured, but tend to be of small magnitude and vary
according to the child’s condition and the population affected [19]. These inferences are
based on limited research, but increasing attention is being paid to this problem [20,21]. It
is necessary to accurately measure the resources consumed in the paediatric response to the
disease, considering the effect size, which can be determined using health service weighting
criteria [22]. In view of the considerable impact of chronic disease, it is important to charac-
terise the variability in these results in order to identify associations in which secondary
impacts of disease should be included in healthcare-related economic assessments.

In practice, however, the full scope of caregiver effects is not usually included in
cost-effectiveness analysis. While the direct costs associated with time spent in informal
care are normally included, the reduced quality of life of the informal caregiver (or other
family members) is often overlooked. This omission may be attributable, in part, to the
inherent difficulty of measuring indirect consequences on the caregiver’s quality of life.

In view of these considerations, our study aims to address two fundamental questions
related to the care of children with chronic illnesses: firstly, we consider whether there is
a significant difference in the HRQoL of parents/legal guardians who care for children
with complex chronic illnesses, compared with informal caregivers of healthy children, and
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whether any such difference might generate health inequalities. Secondly, we consider how
socioeconomic factors (such as the caregivers’ occupation, social class and income) might
be related to the HRQoL, both that of the caregivers and that of children with complex
chronic illnesses.

1.1. Aims
1.1.1. General Aims

To determine the impact of family caregiving for children with complex chronic illness
on the mental health of their caregivers, compared to caregivers of healthy children.

To analyse the association between family caregivers’ exposure to child care responsi-
bilities, on the one hand, and their anxiety, depression and perceived reduced quality of
life (physical and mental health) on the other.

1.1.2. Specific Aims

1. To analyse and identify the associations between social class, family income and
HRQoL of children with common childhood chronic diseases;

2. To determine the relationship between the HRQoL of family caregivers and that of
their children;

3. To analyse the association between the family care of a child and the use made of
healthcare services (primary and/or specialised);

4. To identify the characteristics of these caregivers and of the care provision associated
with improving or worsening perceptions of physical and mental health, taking into
account changes in the care burden and in the number of hours dedicated to care.

2. Materials and Methods

Analytical longitudinal study of prospective cohorts (cohort study).

2.1. Setting

Primary healthcare districts of Málaga-Valle del Guadalhorce (southern Spain).

2.2. Participants

The exposed cohort will be composed of family caregivers (parents or legal guardians)
of children aged between 6 months and 16 years, with complex chronic disease, according
to the NICE criteria [2]: children with chronic conditions who:

- have difficulty managing their treatment or performing normal activities of daily
living;

- receive care and support from multiple health services;
- present chronic physical and/or mental health problems;
- frequently require unplanned or emergency care;
- are prescribed multiple medications.

In addition, the following criteria regarding the theoretical framework for children
with medical complexity, presented by Cohen [23], will be applied:

- children with chronic conditions who frequently need healthcare services;
- children whose activities of daily life are subject to significant limitations.

With these criteria in mind, the exposed cohort will be classified into four groups,
in accordance with the method adopted in the Feudtner study [24], and coded using the
ICD-10 classification system [25] (Table 1).

The non-exposed cohort will comprise family caregivers of children aged 6 months to
16 years who do not have complex chronic processes (although they may present chronic
diseases if these do not meet the Feudtner criteria and those of chronic care management,
CCM), or who are completely healthy.
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Table 1. Group classification according to Feudtner criteria and CIE-10.

Examples CIE-10 Codes

Group 1

Conditions that are life threatening or those
with feasible treatment but that with
possibility of failure.

Cancer, irreversible organic failure: heart, liver, kidney. G89.X

Group 2

Conditions where premature death is
unavoidable, or where there may be long
periods of intensive treatment with the goal
of prolonging life and allowing participation
in normal activities.

Severe immunodeficiencies, renal failure without the
possibility of transplantation or dialysis. Severe or chronic
respiratory failure (cystic fibrosis, HIV,
muscular dystrophy).

D80-D89, N17-N19,
T82.41, Z71.7,
Z13.228, GT71.0

Group 3

Progressive conditions without curative
treatment options, or where palliative
treatment may extend for several years.

Mucopolysaccharosis and other severe metabolic diseases,
severe chromosomal disorders, neuromuscular diseases,
severe osteogenesis imperfecta
(Batten disease, spinal muscular atrophy, trisomy 13 or
trisomy 18, severe infant suffocation)

E00-E89, Q00-Q99,
G70.X, E75.X

Group 4

Irreversible, but not progressive, conditions
that cause severe disabilities leading to
susceptibility to health complications and the
likelihood of premature death.

Severe cerebral palsy, multiple disabilities, such as after a
brain or spinal cord injury, complex health care needs, and a
high risk of an unpredictable and life-threatening event or
episode. Severe neurological diseases, severe brain
malformations, hypoxic brain damage.

F06.X, I63.X,
I67.X, Q28.X

The participants will be identified from DIRAYA, the digital health record system of
the Andalusian public health service, in accordance with the above criteria.

2.3. Inclusion Criteria for Caregivers

Caregivers (parents or legal guardians), aged over 18 years, of a child with a complex
chronic process (exposed group) according to Feudtner, NICE and CCM criteria, during the
study period. Informed consent will be requested of all participants. Whenever possible,
information will be collected from all caregivers and parents.

2.4. Exclusion Criteria

Minors whose life expectancy does not exceed the follow-up time required to complete
the study (12 months) or who do not have a clear diagnosis of chronic disease will be
excluded. In addition, any caregiver who presents cognitive impairment or intellectual dis-
ability or whose command of Spanish is insufficient for them to complete the questionnaires
and information collection instruments will be excluded from the study.

2.5. Data Collection
Recruitment and Monitoring of Exposed and Non-Exposed Participants

Study participants will be recruited after consulting digital healthcare records referring
to chronic patients and by means of non-probabilistic sampling by quotas, ensuring the
adequate representation of all age strata and degrees of dependence.

The Spanish-language versions of the clinimetric tools to be used were all validated
(see the bibliographic references in this respect) and can be administered by telephone, to
safeguard the individuals’ health in the current pandemic situation.

Follow-up: Study participants will be recruited (by telephone) by the technical staff
hired for this purpose. Follow-up interviews will take place every six months during the
18-month follow-up period, when the study variables will be reassessed. All data will
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be anonymously entered into a database, with the Andalusian Health system ID as the
only identification.

A 2019 systematic review [26], comparing the anxiety and depression experienced by
caregivers for children with complex chronic illness and by parents of healthy children
reported a standardised mean difference of 0.42 [0.24–0.60] for anxiety and 0.35 [0.26–0.45]
for depression. In other words, the caregivers of children with complex chronic diseases
presented poorer mental health. However, both of these meta-analyses are subject to high
levels of heterogeneity (I2 > 50%).

From these findings, and assuming a 1:1 sample size ratio and a confidence level of
95%, we calculated that the sample size for inter-group comparison should be 90 individuals
in each group (exposed and unexposed) for anxiety and 130 for depression.

Using the largest of the sample calculations (the depression variable), the statistical
power obtained would be sufficient to corroborate the study hypothesis for all the dimen-
sions studied (HRQoL, anxiety and depression). The sample of complex chronic children
will be divided into four groups, in accordance with Feudtner’s criteria [24], and, therefore,
the final sample size will be multiplied by four, to compensate for the increased probability
of type I error in the comparisons. In addition, the total sample will be increased by 20% to
counteract possible losses to follow-up. Therefore, the sample will consist of 624 caregivers
in the exposed group and 156 in the unexposed group, thus making 780 individuals in total.

2.6. Variables
2.6.1. Sociodemographic Variables

Sociodemographic data on both the caregiver and child with chronic disease will be
collected. This will include continuous quantitative variables such as age and duration of
chronic process in months. Dichotomous qualitative variables such as sex for both the child
and caregiver will also be collected.

Additionally, qualitative polychotomous variables such as caregiver’s occupation, edu-
cation background and marital status will be gathered. The child’s level of dependency will
be assessed based on their chronic process suffered and score on a dependency assessment
scale (BVD) for children aged 3 to 17 years. The degree of dependency in activities of daily
living will be measured by the BVD. For those aged under 3 years, a specific assessment
scale (EVE) will be used.

Furthermore, the level of family support will be evaluated using the family APGAR
index [27]. Family function will be measured by this tool by assessing five dimensions:
adaptation, partnership, growth, affection and resolve.

2.6.2. Economic Variables

Economic data including monthly family income (self-declared), assistance received
under the Dependency Law (qualitative dichotomous variable), amount of Dependency
Law benefit received (qualitative polychotomous variable) will also be collected, which
is only relevant to the exposed group. The Dependency Law (Ley de Dependencia) is a
law in Spain that provides access to many services and benefits funded partially or totally
by the State for dependent people of all ages. Public support for people who cannot lead
independent lives for reasons of illness, disability or age is guaranteed by it. To access
these services, an application for the “Dependency Law” has to be made through their local
Spanish Social Services department by the dependant or their representative.

Additionally, daily time spent caregiving in hours and duration of care in months
(polychotomous qualitative variables) will be recorded for exposed group only.

Social class will be measured using the classification proposed by the Spanish Society
of Epidemiology [28], based on occupation.

Regarding cost of care, we will measure both direct and indirect costs associated with
caregiving. Direct costs will include the use of healthcare services for both the child and
caregiver. This will include hospital admissions during follow-up, visits to the Emergency
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Department during the same period, visits to the family doctor, visits to the family nurse
and visits to hospital specialists (discrete quantitative variables).

We will also consider technical assistance such as hiring formal support services,
home reforms to meet the child’s needs, consultations with private health services and
diagnostic tests. The costs of these health resources will be estimated according to public
prices published by the Andalusian Public Health System [29]. The cost of direct resources
related to intervention will be estimated in accordance with their official prices.

Indirect costs will include giving up paid employment to fulfil caregiving responsibili-
ties, days of absence from work due to caregiving responsibilities, distance between home
and primary healthcare centre (transport), daily care time spent on caregiving responsibili-
ties and expenditure on special diet according to the child’s pathology.

2.6.3. Quality of Life and Mental Health

The mental health of caregivers of children with chronic diseases will be evaluated
using several variables. Depression will be assessed using the Patient Health Questionnaire-
9 (PHQ-9) [30], a self-report tool that measures the severity of depressive symptoms.
Anxiety will be measured using the Generalized Anxiety Disorder-7 (GAD-7) [31], a self-
report questionnaire that screens for generalized anxiety disorder.

The quality of life of the care recipient will be evaluated using the age-appropriate
version of the Paediatric Quality of Life Inventory (PedsQL) [32]. This instrument assesses
five domains of health in children and adolescents of ages 2 to 18: physical functioning,
emotional functioning, social functioning, school functioning and psychosocial health. The
caregiver’s quality life will be assessed using the Short Form Health Survey (SF-12) [33], a
widely used measure that assesses physical and mental health.

Overload will also be measured as a discrete quantitative variable using the Caregiver
Strain Index (CSI) [34]. This tool can identify strain and areas where support may be
needed by assessing 13 items related to time demands, emotional adjustment, role strain
and personal strain.

Consumption of psychotropic drugs will also be recorded via electronic prescription
through the Andalusian electronic medical record system.

Additionally, information on threatening experiences will also be collected through a
structured interview using the List of Threatening Experiences scale (LTE) [35]. This scale
measures exposure to stressful events over a specified period.

2.7. Data Analysis

All analyses will be carried out a blinded evaluator, working independently of the
research team.

Descriptive and exploratory analysis: descriptive statistics of the variables will be
determined, obtaining measures of central tendency and dispersion or percentages, de-
pending on their nature. In every case, the normality of the distribution will be evaluated,
using the Kolmogorov–Smirnov test, and tests of histograms, asymmetry and kurtosis.

Bivariate analysis: the chi-square test will be performed and the Mantel–Haenszel
statistics obtained, applying Fisher’s exact correction, if necessary, for the qualitative
variables. For all parameters, precision will be estimated according to the corresponding
95% confidence intervals. For normally distributed continuous variables, bivariate analysis
will be performed using Student’s t-test for independent samples. If the distribution is
non-normal, the Mann–Whitney U and the Wilcoxon non-parametric tests will be used.
Inter-group analyses will be performed using ANOVA (after searching for homogeneity
of variances by Levene’s test), together with post hoc analysis by Bonferroni’s test or
by Welch and Hosmer–Lemeshow robust tests if non-homoscedasticity is detected. If
these calculations cannot be performed due to the non-normality of the distributions, the
Kruskall–Wallis test will be used instead. Finally, Dunnett’s test will be used to compare
subgroups of childhood chronicity with the unexposed group (healthy children).
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The sample will be stratified according to the differential values of the main variables
(mental health, strain, quality of life and use of healthcare services) and the sociodemo-
graphic determinants (age and level of dependency of the care recipient) will be considered.

Multivariate analysis: multivariate analysis will be performed using logistic or multi-
nomial regression, according to the variable analysed, to determine factors associated with
the variables of interest. For this purpose, predictor variables will be assumed to be those
with a significant association, according to the bivariate analysis. Those related to the
main study goals (direct and indirect costs, use made of healthcare services, HRQoL and
physical and mental health) will be taken as dependent variables, via models constructed
to identify baseline differences. Possible confounding or effect modification effects will be
explored and taken into account to adjust subsequent calculations. The longitudinal analy-
sis will include Cox proportional models, dichotomising the HRQoL variable from a cut-off
point to generate the outcome “poor quality of life”, as a relevant factor in calculating the
hazard ratio. The Klein-Geltink et al. criteria for data analysis will be used to control for
confounding factors.

3. Discussion

Parents may experience significant stress and hardship upon receiving the diagnosis
of their child with a chronic illness. This often involves grappling with the medical risks
associated with the condition and, for some, the prospect of a reduced life expectancy for
their child. Despite some families exhibiting resilience in the face of such challenges, the
demanding treatment regimen and the changes in roles, responsibilities and resources can
have a detrimental impact on family functioning [36]. The results of this review indicate
that economic difficulty, the nature and severity of treatment received by the child, and
socio-economic class play crucial roles in determining the physical, psychological and
social impact on family functioning caused by a child’s chronic illness [37]. Parents of
children with chronic illnesses require solutions to problems, information and financial and
practical help, especially when their children suffer from disabilities, cognitive impairment
and/or social dysfunction. A multidisciplinary approach is essential to enable these
parents to improve their skills and results. Most caregivers believe they are inadequately
equipped for the tasks they need to perform, and have never received any formal training
in caregiving [38]. In addition, most believe they need more information about support
services [39,40]. Educational interventions in this respect can improve clinical outcomes,
the care provided and the quality of life for caregivers of children with chronic illnesses.

To our knowledge, no studies have yet been conducted in Spain on the economic
impact arising from the care of children with chronic diseases. This question was not
even addressed in the National Health Survey, which compiles data on dependency for
all age ranges, including children. This lack of information (in areas such as caregivers’
profile and specific difficulties) greatly hinders the application of measures targeting this
population group.

Few studies were undertaken to characterise and reduce health inequalities among
children, with most research in this area being aimed at the prevention of childhood
diseases. Therefore, further efforts are required to gain a deeper understanding of the
circumstances surrounding children with complex chronic diseases, in order to aid in the
development of multidisciplinary strategies aimed at enhancing their health-related quality
of life and comprehending the progression of the illness. Among other outcomes, this
would help reduce the number of unscheduled visits made to primary and specialised
healthcare centres.

Despite the limited evidence available, the literature review carried out as part of this
project suggested that interventions to strengthen relationships with health services and
improve accessibility are among the most important needs for caregivers. Advances in
these respects would enhance the HRQoL of children with complex chronic disease and
that of their caregivers. Finally, we hope the present study may constitute a solid basis
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for further high-quality systematic reviews facilitating the design and application of more
accessible health management policies for this vulnerable population group.

4. Limitations

Due to the observational nature of this study, causalities between the factors analysed
cannot be determined, although the longitudinal design and the specific characteristics of
the study may create the necessary conditions to generate testable hypotheses in future
work. The ‘social class’ variable cannot be used for all caregivers because the standardised
classifications currently available do not include the unemployed and persons aged over
65 years, a shortcoming that could result in the omission of significant numbers of persons
who meet the criteria for inclusion in the study. Similarly, the ‘income level’ variable is
subject to the limitation that access to objective data, in this respect, may be lacking. If it is
unavailable, this information (referring to income before receiving any benefit or aid) will
be requested from the caregivers, at the beginning of the study. Nevertheless, we realise
the information provided may contain biases due to potential conflicts of interest with the
receipt of such benefits and aid. However, other variables will be taken into account, such
as the caregivers’ education background and occupation.

5. Conclusions

The findings from this study will have several implications for clinical practice. Firstly,
it highlights the importance of evaluating the mental health of caregivers of children
with complex chronic illnesses, as they may experience increased levels of anxiety and
depression compared to caregivers of healthy children. This highlights the need for mental
health support for these caregivers.

Additionally, the study’s analysis of the relationship between social class, family
income and the HRQoL of children with common childhood chronic diseases highlights
the need to consider the socio-economic status of families when providing care.

Furthermore, the determination of the relationship between the HRQoL of family
caregivers and their children has important implications for the assessment of family
functioning and the provision of support to families.

Lastly, the analysis of the association between the practice of family care and the use of
healthcare services (primary and/or specialised) highlights the need for integrated care that
considers the family context when providing care for children with chronic illnesses. This
study underscores the need for healthcare providers to be attentive to the characteristics
of caregivers and the care provision process in order to improve the physical and mental
health of both the caregivers and the children in their care.

By determining the extent to which caregivers of children with complex chronic
illnesses are affected, physically and mentally, and identifying the socioeconomic and
HRQoL impact of caring for these children, we hope to foster the development of more
equitable health outcomes for this population, by improving the availability, accessibility
and appropriateness of the health services provided to this population group and by
developing policies tailored to this specialised area of paediatric care.
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