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Abstract: This study addresses the social relevance of low-prevalence childhood diseases and re-
ports the process of generation and validation of a tool to assess the social impact on the direct
family environment and the social context of reference. The aim of the process of construction and
validation of this instrument is to provide the field with a tool with the capacity to shed light on the
social consequences of suffering from a low-prevalence disease, specifically those comorbid with
treatment-resistant epileptic seizures of childhood origin. The instrument here presented and called
CRESIA (acronym derived from Childhood Rare Epilepsy Social Impact Assessment) provides val-
uable information on six specific areas framing health, economic, psychological, social, and child-
related stressors, as well as family. CRESIA represents a valid and reliable instrument for family
members or primary caregivers of children and adolescents with childhood rare epilepsy.
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1. Introduction

The present study comprises the creation and validation process of a tool aimed to
provide a clearer picture of the specific problems of rare diseases (RDs), specifically child-
hood rare epilepsies (CREs). RDs are those pathologies that affect a small number of indi-
viduals within the general population. The consensus is that a disease is considered rare
when its prevalence is less than 5/10,000 persons [1-3]. There are currently over 7000 types
of RDs, and above 1000 are related to the central nervous system (CNS). More than 50%
of CNS-related RDs occur in children and are characterized by being chronic, progressive,
and life-threatening [4,5].

Despite symptomatology may vary from one patient to another, a common symptom
of CNS-related RDs is the appearance of episodes of epileptic seizures, especially in chil-
dren (CREs) [5,6]. Epileptic seizures are chronic episodes of the central nervous system
that occur unexpectedly and spontaneously. They are triggered by the excessive electrical
activity of a group of hyperexcitable neurons and may cause shaking and a change in
sensation, leaving the individual feeling confused or dazed. The consequences of epileptic
seizures can include cognitive, physical, and social impairment, increasing the risk of
mortality in those affected by CNS-related RDs [6-9].

In the different CREs, epileptic and developmental encephalopathies (including syn-
dromes or diseases in which the etiology and severity of seizures or electrical activity are
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abnormal) are mainly responsible for severe neurological, cognitive, and behavioral ef-
fects. They are also associated with high mortality rates compared with other epilepsies,
due to the succession of seizures and genetic abnormalities [10]. In particular, refractory
epileptic seizures (resistant to antiepileptic drugs) require special interest as their onset is
usually early in life, with seizures that are often intractable and that involve high neuro-
developmental impact, resulting in high socio-economic cost and a marked impact on pa-
rental quality life [11-13].

Moreover, there is a lack of information and medical advice on the symptoms of
CREs, typically because of the lack of specific training of healthcare personnel, which de-
lays diagnosis and treatment [6,14-19]. Due to the wide variety of symptoms, there is no
unified treatment for each of them, but instead, a plethora of rather complex treatments
only aimed at palliating the symptoms are generally proposed [4,18,20-22]. Although dif-
ferent types of treatments have been proposed, the vast majority of them rely on pharma-
cological interventions. According to their year of marketing, these prescription drugs are
classified accordingly as first-, second-, or third-generation drugs, and there are currently
more than 25 classified drugs approved by the relevant agencies. While pharmacological
approaches are widely extended, other invasive therapeutic avenues are used with vary-
ing degrees of prevalence, such as surgery or neurostimulation, aimed at controlling the
anticonvulsant effects by modulating the neuronal homeostasis of the firing rate [23,24].
Importantly, for the purposes of the current study, not only invasive surgical approaches
may result in unforeseen consequences, but antiepileptic pharmacological drugs have also
been proven to yield adverse cognitive effects that must be considered and weighed
against their potential benefits, as they can have a major impact on both the individual
and the family [25]. That, along with the high variability of the symptomatology (e.g.,
seizures, fever, episodes of absences, or loss of consciousness) and individual differences
in the spill-over effects (behavioral disorders, cognitive problems, and sleep disorders),
leaves parents with no guidelines for coping with the disease [14-17]. Hence, it comes as
no surprise that the lack of resources and the process of family adaptation to the children’s
and adolescent’s circumstances negatively impact the whole family’s health and well-be-
ing [14,15,26].

CREs have a wide range of effects on families depending on different factors, such as
the severity and complexity of the disease, the social support and the available resources,
and the coping skills of the parents [27]. In primary care, some of the most common com-
plaints among the parents of children and adolescents with CREs are fatigue, symptoms
of anxiety and depression, high levels of stress, and low levels of self-esteem [15,28]. In
addition, they experience a high degree of worry due to repeatedly occurring seizures,
which cause harm and endanger the offspring’s survival. All of this leads to a decrease in
work productivity, social relationships, and parental self-care [12,29]. One of the factors
that significantly increase the emotional burden is disruptive behavior and behavioral dis-
orders, including aggression, self-harm, and tantrums, of their children and adolescents
[10,30]. At social events, the family may be embarrassed by such disruptive behavior of
the minor, and this leads to further social stigma, due to the social misunderstanding of
the complexity of the illness, and parental isolation to avoid awkward moments [27-
29,31,32].

Research is increasingly focusing on the impact of CREs on the quality of life of fam-
ilies and the affected person. Although it has been highlighted that factors that disrupt
parents’ daily lives and their emotional regulation are equally important for the healthy
development of the family and their offspring [33], there is still a lack of attention and
research on systemic family health interventions [34,35]. Thus, given the high impact of
CREs on families, evidence-based solution proposals are needed. As a first necessary step,
the identification of the core components of families” quality of life is essential to be able
to carry out appropriate personalized family interventions [14,28,29,32,33].

This study reports on the process of developing and validating an instrument to
measure the impact of CREs on families. To date and to the best of our knowledge, there



J. Clin. Med. 2022, 11, 6720

3 of 11

is no specific instrument for analyzing and measuring the social impact of CREs. The in-
strument here presented, called Childhood Rare Epilepsy Social Impact Assessment
(CRESIA), was created to allow new policies and interventions to be generated based on
scientific evidence. The next sections present the design and construction process of the
instrument, as well as the statistical processes to assess its validity and reliability.

2. Materials and Methods

Given the absence of an instrument to collect information that covers the social ele-
ments that impact the lives of these families, the general objective of this study was to
construct the CRESIA instrument and test its validity and reliability in a Spanish sample.
The specific objectives were: (1) to establish the items and questions of the instrument for
its Spanish version; (2) to validate the content based on the evaluation of expert judges;
(3) to reduce the dimensions of the instrument into factors; and (4) to analyze the reliabil-
ity and internal consistency of the instrument.

2.1. Participants

In the validation of this instrument, a total of 25 expert judges with a background in
healthcare (i.e., physiotherapists, social workers, physiotherapists, speech therapists, and
occupational therapists) participated. This sample size was considered satisfactory for
studies of this nature since the literature recommends using a number close to 10 [36-39].
The expert judges were selected based on criteria related to their professional experience
[40,41].

For the factor analysis and reliability purposes, the chosen sample consisted of 45
Spanish adults (75.6% females) with a mean age of 42.8 years (SD = 6.4) that were parents
or legal guardians of children or adolescents that had been diagnosed with RDs comorbid
with epilepsy (see Table Al in the Appendix A) (57.8% females, mean age = 9.9 years, SD
= 5.0). Participants who presented clinical symptoms associated with any psychological
disorder in the previous 6 months (e.g., major depression or post-traumatic stress disor-
der) were not allowed to participate in the study. Additionally, information was collected
on their professional status and social economic class data. Out of the 45 parents, 36 were
employed; 5 were housewives; and 4 were unemployed or inactive. Similarly, out of the
45 parents, 29 belonged to the middle class, 10 to the upper-middle class, 3 to the lower-
middle class, and 3 to the lower class. Table 1 contains the data referring to the quantita-
tive socio-demographic questionnaire.

The purpose of the study was explained to the participants before starting, and they
signed their informed consent. This study was approved by the Ethics and Research Com-
mittee of Universidad Nebrija according to the principles established in the current legis-
lation on clinical research (Organic Law 15/99 of 13 December on the Protection of Per-
sonal Data, Law of 41 November regulating Patient Autonomy).

Table 1. Socio-demographic data.

Average  Median SD Min Max
Participant’s age (in years) 42.78 43 6.37 31 56
No. of inhabitants in the
household 3.69 4 0.67 2 5
Offspring’s age (in years) 9.9 10 5 1 17
Age at which the offspring 311 ’ 36 0 16

was diagnosed (in years)

Time elapsed between first

symptoms and diagnosis 27.1 11 32 0 100
(in months)
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No. of epileptic seizures in

14.1 4 13.8 1 31
a week

2.2. Materials Design and Selection Procedure

For the design and subsequent validation of the Spanish version of the CRESIA in-
strument, a system of indicators was used in a group of 6 domains of study of social im-
pact: (A) Social; (B) Health; (C) Psychological; (D) Family; (E) Stressors caused by the child;
F) Economic. The aim of the process was to construct an instrument capable of measuring
this system of indicators and the different domains outlined above. After an exhaustive
review of the literature, a bank of a total of 370 items was created that responded to the
different domains of the system of indicators. The items were grouped into subcategories
(indicators) of the 6 different domains (see Table 2).

Table 2. Structure of CRESIA.

Domain Indicator No. of
Items
. A.1. Perceived burden 22
A. Social .
A.2. Social support and self-concept 21
B. Health B.1. General health 36
C.1. Emotional condition 146
. C.2. Work stress 25
C. Psychological C.3. Self-concept 23
C.4. Work self-concept 16
D.1. Perceived family support 6
D.2. Famil isfacti
D. Family amily satis actlon. _ 6
D.3. Impact on the family environ- 5
ment
E.1. Social manifestations of the child 5
E.2. Behavioral manifestations of the
. 5
child
E. Stressors caused by the child E.3. Emotional manifestations of the 5
child
E.4. Physiological and biological man- 4
ifestations of the child
F.1.1. Monthly income 4
F. Economic F.1.2. Direct costs 31
F.1.3. Indirect costs 10

The system of indicators was examined with the collaboration of experts. To identify
whether the instrument met the proposed objectives before the judges’ evaluation, the
items were first presented to 4 professionals of prestige in the field. Their role was to in-
dicate, with a dichotomous nominal measure (i.e., “good/bad”), whether the items pre-
sented were correct or not in terms of their design, grammar, and evaluation strength. An
analysis of their agreement was conducted. Jamovi [42] for Windows was used for this
and subsequent data analyses.

After this initial process, the screening and selection of the items were carried out.
First, a content validity study and selection of the initial version of the instrument were
carried out with 25 expert judges with experience in healthcare. The instrument was con-
structed in such a way that each item could be evaluated by each judge according to its
relevance to its indicator. The extent to which each item succeeded in measuring the com-
ponents associated with the corresponding indicator was assessed. Specifically, a 4-point
scale was established: 1 = very little; 2 = little; 3 = quite a lot; 4 = a lot.
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Once the instrument was validated, it was necessary to identify the items whose
scores had to be reversed, either positively or negatively, to claim that the final score of
the instrument was correct. To do this, all the items were given to two professionals,
whose role was to decide whether the items had to be inverted or not (so that the final
score corresponded to the type of measure we wanted to evaluate). With the data col-
lected, a table of frequencies and inter-rater reliability was drawn up to observe the degree
of agreement between the two judges.

Finally, a factor analysis and reliability study of the instrument were carried out after
piloting it with the target population in its final development stage. This pilot study con-
sisted of administering the instrument to 45 families with children and adolescents with
RDs comorbid with epileptic seizures. The questionnaire used a 1-to-5 Likert-type scale
(with 5 being the value that represented the greatest impact). (Bear in mind that some
items were reversed in order to be able to interpret them correctly.)

After piloting, a first construct validity analysis was carried out to group the varia-
bles into different factor groups and to explore whether the relationships among the var-
iables defined an invariant dimensional structure in the questionnaire. A principal com-
ponents analysis was used to reduce the dimensionality of the information contained in
the indicators. With this, the initial indicators were explored and grouped into domains.
Secondly, exploratory factor analyses were carried out for each domain. The aim was to
explain the common variance among the variables with the smallest number of indicators
and items. In this way, all the items showing mutual relationships were grouped or satu-
rated in the same indicator. To evaluate the output model, Bartlett’s test of sphericity, the
Kaiser-Meyer—Olkin measure of sampling adequacy (KMO), and the cumulative variance
of each factor was computed.

To analyze the tool’s reliability, a study of Cronbach’s alpha coefficient was carried
out. This determined the internal consistency of the instrument, both for each of the indi-
cators and for the domains, as well as for the entire instrument, to refine and consolidate
it as a whole.

3. Results

The results of the validation process of the Childhood Rare Epilepsy Social Impact
Assessment (CRESIA) instrument are described below, showing the data collected to de-
termine the validity and reliability of the instrument.

3.1. Validity

The inter-rater agreement level of the four raters showed a very high level of conver-
gence in their responses (agreement of 83%), indicating that the instrument met the pro-
posed objectives of the design, grammar, and strength of assessment of the items that were
subsequently presented to the 25 judges.

Next, the average responses of the 25 independent judges on the four-point scale on
the appropriateness of each item for each indicator (1 = very little; 2 = little; 3 = quite a lot;
4 = alot) were analyzed. The mean response to the items was 3.65 out of a total of 4 (range:
3.2-3.96), which shows that the items correctly evaluated the indicators they belonged to.
The descriptive statistics of all the items that the judges evaluated and that were used to
design the CRESIA instrument were reinforced by an agreement of 91.25% among all the
judges (range of % agreement of each item: 80-99).

The degree of agreement between the two evaluators in charge of identifying the el-
ements that required inverting their score to obtain timely results was calculated using
Cohen’s kappa. We found 100% agreement between the two evaluators (K=1.00; p <0.001;
Z=19.2). A total of 137 out of the 370 items required reversing their scoring, and 233 were
considered direct items for which the score was left unchanged.
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3.2. Principal Component Analysis (PCA)

The principal component analysis (PCA) proposed a five-factor (or domain) compo-
sition for the CRESIA instrument. The analysis was subjected to an orthogonal rotation
(varimax; [43-45]). The instrument, after the PCA and its subdivision into five factors,
showed a KMO sampling suitability measure of 0.81. Bartlett’s sphericity test was signif-
icant (p < 0.001), with a cumulative variance of 100%. Factor loadings were greater than
the minimum of 0.3 in all elements. The five factors that subdivide the instrument into
different evaluation scales or domains explain the total variance of the instrument as fol-
lows: factor 1 (Domain D, Family), 21.7% of the variance; factor 2 (Domain E, Stressors
caused by the child), 21.5%; factor 3 (Domain B, Health), 21.2%; factor 4 (Domain C, Psy-
chological), 18%; and finally, factor 5 (Domain A, Social) represents the remaining 17.6%
of the total variance of the instrument.

3.3. Exploratory Factor Analysis (EFA)

After the PCA, which showed that the CRESIA instrument should be composed of
five factors, an exploratory factor analysis of all the factors was performed. The variables
were subjected to the minimum residual extraction method and an oblique rotation (obli-
min; [43-45]).

3.3.1. EFA Domain A (Social)

On the scale of Domain A (Social), after the EFA, its subdivision into two factors (in-
dicators) was suggested. A KMO sampling suitability measure of 0.75 was observed. Bart-
lett’s sphericity test was significant (p <0.001), with a cumulative variance of 53.4%. Factor
loadings were greater than the minimum of 0.3 in all elements. Factor 1 (Indicator A.1,
Perceived burden) represented 28.7% of the variance, and factor 2 (Indicator A.2, Social
support and self-concept) represented 24.7% of the remaining variance.

3.3.2. EFA Domain B (Health)

The scale of Domain B (Health) did not require subdivision, since it could be ex-
plained with a single factor (Indicator B.1, General health), as indicated by the exploratory
factor analysis carried out in this case. A KMO sampling suitability measure of 0.68 was
observed. Bartlett’s sphericity test was significant (p < 0.001), with a cumulative variance
of 51.2%. Factor loadings were greater than the minimum of 0.3 in all elements.

3.3.3. EFA Domain C (Psychological)

In the scale of Domain C (Psychological), a larger subdivision was required due to a
large number of items, and the results of the EFA proposed a subdivision in four factors.
For the joint analysis of these factors, a KMO sampling suitability measure of 0.76 was
observed. Bartlett’s sphericity test was significant (p < 0.001), with a cumulative variance
of 71.3%. Factor loadings were greater than the minimum of 0.3 in all elements. Factor 1
(Indicator C.2, Work stress) represented 25.21% of the variance; factor 2 (Indicator C.1,
Emotional condition), 22.72%; factor 3 (Indicator C.4, Work self-concept), 15.3%; and fi-
nally, factor 4 (Indicator C.3, Self-concept) 8.1% of the remaining variance.

3.3.4. EFA Domain D (Family)

The EFA endorsed a subdivision of the indicators of this domain into three factors. A
KMO sampling suitability measure of 0.74 was observed. Bartlett’s sphericity test was sig-
nificant (p < 0.001), with a cumulative variance of 53%. Factor loadings were greater than
the minimum of 0.3. in all elements. Factor 1 (Indicator D.1, Perceived family support)
represented 25.3% of the variance; factor 2 (Indicator D.2, Family satisfaction) represented
16.8%; and factor 3 (Indicator D.3, Impact on the family environment) corresponded to
10.8% of the remaining variance.
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3.3.5. EFA Domain E (Stressors Caused by the Child)

The EFA suggested a subdivision into four factors. A KMO sampling suitability
measure of 0.58 was observed. Bartlett’s sphericity test was significant (p < 0.001), with a
cumulative variance of 60.2%. Factor loadings were greater than the minimum of 0.3. in
all elements. Factor 1 (Indicator E.1, Social manifestations of the child) represented 18.4%
of the variance; factor 2 (Indicator E.3, Emotional manifestations of the child) represented
17.1%; factor 3 (Indicator E.2, Behavioral manifestations of the child) represented 12.7%;
and factor 4 (Indicator E.4, Physiological and biological manifestations of the child) rep-
resented 12% of the remaining variance.

3.4. Reliability

The global reliability index of the CRESIA tool was very high. CRESIA had a
Cronbach’s Alpha coefficient of 0.98, showing excellent internal consistency. Regarding
the reliability index within each of the different domains, equally good internal con-
sistency was found as follows: Domain A, Social, a = 0.91; Domain B, Health, o = 0.95;
Domain C, Psychological, o« = 0.98; Domain D, Family, a = 0.89; Domain E, Stressors
caused by the child, o = 0.82.

4. Discussion

In view of the high prevalence of childhood rare epilepsy in rare diseases [4,5] and
considering their great impact in multiple areas that affect the quality of life not only of
the children but also of their caregivers [14,15,26], this study sought to develop and vali-
date a measurement instrument to characterize and quantify their social impact on fami-
lies with children and adolescents. Given the lack of materials to adequately quantify and
qualify this impact and the urge to provide an adjusted response and being the first of this
nature in the field, the instrument here presented stands as a benchmark tool for families
with offspring with CREs, opening doors to evidence-based intervention plans at social,
political, and biomedical levels.

The validity of Childhood Rare Epilepsy Social Impact Assessment (CRESIA) was
confirmed by a group of 25 expert judges that were selected based on criteria related to
their professional experience [40]. Such an expert’s sample size is sufficiently large to
grant strength to the validation process, according to studies exploring the best way to
determine the content validity of an instrument of this nature [36-39]. Importantly, the
scores collected for each of the items indicated that the overall evaluation completed by
the judges was very positive and that the instrument could be safely considered suitable
for measuring the social impact on families with minors with CREs. Additionally, the con-
tent validity of the instrument was endorsed by the 80% agreement among the experts on
the relevance of each item for measuring what it was meant to measure. As suggested by
Voutilainen and Liukkonen [46], if 80% of the experts agree that an item is valid, it can be
incorporated into the instrument with sufficient confidence. The high values obtained
across experts reinforced the idea of a correct instrument design that is adequate to ana-
lyze the intended construct as a whole. Further analyses based on a PCA and an EFA also
confirmed that the five-factor model (excluding the Economic factor that, given its differ-
ent measuring scales, did not allow for a joint analysis) and its sub-scales correctly fitted
the data, again endorsing the high construct validity of the instrument. This result aligned
with the original expectations that drove the creation of the tool and demonstrated that
the five dimensions of interest should be treated independently: Social, Health, Psycho-
logical, Family, and Stressors caused by the child. Hence, the high level of internal con-
sistency of the entire scale indicated that the calculation of the total score on the basis of
the different indicators that map into the different domains is appropriate and useful for
research and/or clinical screening activities.

This instrument was also piloted in a real representative sample, which allowed us
to determine its reliability. During the development process of the tool, the active
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participation of parents of individuals affected by CREs was taken into account in order
to ensure that the needs of the target families were met, working together with them to
shape and guide the work as it developed. The analysis of the data obtained in this col-
laborative process led to conclude that both globally and in each of the target domains,
the instrument presented a high degree of internal consistency and it is assumed that the
items measure the same construct. Hence, in light of these findings, it could be confidently
assumed that the decisions derived from the interpretation of the scores obtained with
this instrument could significantly impact the person and their context by allowing tai-
lored and focused interventions to be conducted [47]. Therefore, it is concluded that CRE-
SIA is a reliable instrument with high internal consistency. However, the data used were
only cross-sectional, leaving the future goal of assessing the sensitivity of the scale to
changes over time.

All in all, this instrument is proposed as an effective tool to analyze and describe the
social impact in future case and group studies on specific CRE samples. The areas that can
be assessed with this tool give way to the quantification and characterization of social
problems previously discussed by different authors in the context of rare diseases, specif-
ically targeting the impacts on the social, psychological, family, health, and economic as-
pects of this population [12,14,33-35]. Thus, to the best of our knowledge, this study pro-
vides the first valid and reliable instrument to assess the needs of patients with CREs and
their families, making it possible to identify those aspects that disrupt their quality of life
as a result of the rare disease. Additionally, in our view, this tool provides clinicians with
an instrument with the capacity to help health professionals to monitor the potentially
masked or unforeseen psychosocial impact of a given surgical or pharmacological treat-
ment. Thus, over and above exploring the social consequences of medical actions, this
instrument could be used to develop science-based clinical and social policies specifically
tailored to the social context of each patient, favoring multidisciplinary integrative ap-
proaches.

Admittedly, this study is the first in a long-range plan of research, and additional
work is clearly needed to expand the use of this tool across rare diseases in different cul-
tures and with different languages. Furthermore, this tool has the potential to be ex-
panded to other rare diseases, and future work should focus on targeting different rare
diseases to better characterize their reality at an integrative level. With this in mind, we
are currently working on a revised version that focuses on Dravet Syndrome, where the
origin of the disease, gene mutation, or the phenotypes affected in each case are specifi-
cally explored. Moreover, our team is currently creating a normative database with re-
spondents from families with healthy minors, in an attempt to elaborate a set of reference
comparison norms that could allow us to establish the thresholds or cut-off points of what
could be considered a family at risk or in a deprived situation. We sincerely hope that
other researchers will find in this tool and this approach an opportunity to develop adap-
tations to cover relevant aspects of other rare diseases. Nonetheless, being the first of its
kind, this study already represents an opportunity to evaluate and improve therapeutic
and social interventions specifically targeting families with offspring with CREs. It com-
prises a broad assessment of the social impact of CREs, which is of utmost importance for
inclusive societies aiming at offering a viable solution to the specific needs of families with
limited access to resources and information. We firmly believe that the use of Childhood
Rare Epilepsy Social Impact Assessment (CRESIA) and the development of similar tools
will improve and guide the implementation of policies for social inclusion and attention
to diversity.
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Appendix A

Table A1. Diagnostic of offspring disease.

Diagnosis Frequency
Dravet syndrome N =17 (37.8%)
CDKLS5 deficiency syndrome N =7 (15.55%)
SCNSA mutation N =6 (13.3%)
PCDH19 mutation N =3 (6.7%)
CACNA1A mutation N =3 (6.7%)
Lennox-Gastaut syndrome N =2 (4.4%)
Other epilepsies N =7 (15.55%)
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