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Abstract

PACS1 Syndrome is an ultra-rare neurodevelopmental disorder characterized by intel-
lectual disability, behavioral disturbances, and multisystem involvement. While clinical
knowledge is growing, its impact on quality of life (QoL) has not been systematically
evaluated, and it is critical to understand the lived experience and psychosocial well-being
of these individuals beyond strictly medical outcomes. This study aimed to assess QoL
in individuals aged 4-21 years with PACS1 Syndrome using the validated KidsLife scale,
proxy-reported by primary caregivers, given the intellectual disabilities and communicative
limitations of this population. Twenty-one participants from Spain and other countries were
recruited through the Spanish PACS1 Association, and 39 questionnaires from mothers and
fathers were analyzed. The KidsLife scale provides standardized scores across eight QoL
domains and a global QoL index (QoLI). The mean QoLI was 48.1 & 28.3, slightly below
the median for individuals with intellectual disability, but higher than other neurodevelop-
mental disorders such as Cornelia de Lange Syndrome. The findings revealed a pattern:
while domains related to social inclusion, rights, and physical and material well-being were
relatively preserved, reflecting adequate care and access to resources, the most significant
compromises were observed in autonomy-related domains, specifically self-determination,
interpersonal relationships, and personal development. Most individuals showed a high
degree of dependency, and those with greater dependency exhibited lower QoL scores.
This situation led more than half of families to reduce their working hours, with caregiving
responsibilities disproportionately falling on mothers. Although no statistically significant
differences were found between parental ratings, mothers tended to report higher QoL.
These findings reflect the substantial functional impact of PACS1 Syndrome and emphasize
the need for multidisciplinary support to improve autonomy, social participation, and
overall well-being.

Keywords: PACS1 syndrome; quality of life; intellectual disability; rare diseases; KidsLife
scale; caregiver burden
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1. Introduction

Schuurs-Hoeijmakers Syndrome (SHS) (MIM #615009), also known as PACS1 Neu-
rodevelopmental Disorder (PACS1-NDD) or PACS], is an ultra-rare genetic disease (with
only about 100 patients reported to date (Arnedo et al., 2022)) caused by pathogenic variants
in the PACS1 gene. The condition was first described in 2012 by Schuurs-Hoeijmakers and
colleagues (Schuurs-Hoeijmakers et al., 2012).

Clinically, the syndrome is characterized by distinctive craniofacial features, global
developmental delay with intellectual disability, and variably associated ocular, urogenital,
or cardiac anomalies. Patients frequently present with hypotonia, seizures with highly
variable onset—including during the first days of life—and feeding difficulties (del Rincén
et al., 2025; Latorre-Pellicer et al., 2023; Lusk et al., 2020; Schuurs-Hoeijmakers et al., 2016;
Tenorio-Castafio et al., 2021). Cognitive and behavioral functioning is among the most
affected domains: intellectual disability is universal and ranges from mild to profound, with
language development consistently delayed and often more impaired than motor skills,
and sometimes absent (Schuurs-Hoeijmakers et al., 2016; Van Nuland et al., 2021). Motor
abilities are also commonly affected; while many individuals achieve independent walking,
others experience ataxia or gait instability requiring mobility aids, and some show motor
decline over time, which may indicate a tendency toward neurodegeneration (Arnedo
et al., 2022; Lusk et al., 2020; Schuurs-Hoeijmakers et al., 2016; Van Nuland et al., 2021).
Although individuals with PACS1 Syndrome are often described as friendly, behavioral
difficulties—including tantrums, self-injury, and aggression—are frequent, and autism
spectrum disorder is reported in a substantial subset of patients (Lusk et al., 2020; Stern
et al., 2017; Van Nuland et al., 2021).

Although experience with other neurodevelopmental syndromes shows that behav-
ioral impairment and systemic involvement (referring to the multisystemic manifestations
such as cardiac, renal, and neurological comorbidities) can negatively affect a patient’s
quality of life (QoL), systematic studies evaluating QoL in individuals with PACS Syndrome
are still lacking.

Furthermore, this study aims to address the less visible dimensions of living with rare
neurodevelopmental disorders. Despite advances in clinical and genetic characterization,
children and young people with rare conditions often remain underrepresented in research
focusing on participation, inclusion, and accessibility (Sdiz-Manzanares et al., 2024). Em-
phasizing this imbalance allows us to position this work as a response to the tendency to
privilege clinical outcomes over everyday lived experiences.

QoL can be defined as a multidimensional state of personal well-being that encom-
passes cultural dimensions as well as subjective and objective aspects, and is influenced by
individual and environmental factors. Several validated questionnaires are available for the
study of QoL in individuals with intellectual disabilities (Bullinger et al., 2002; Dickinson
et al., 2007; Varni & Limbers, 2008). One of the most robust is the KidsLife scale (Goémez
etal., 2016).

The scale provides broad coverage across eight fundamental domains of QoL: social
inclusion, self-determination, emotional well-being, physical well-being, material well-
being, rights, personal development, and interpersonal relations. Each domain is assessed
through 12 questions with four possible responses, ranging from 1 to 4 (never, sometimes,
often, and always, respectively).

This multidimensional instrument is specifically designed and validated for assessing
individuals with intellectual disabilities from the perspective of their parents or primary
caregivers (proxy-report). Quality of life assessment via caregivers is a standard and
theoretically grounded approach in populations with severe intellectual disability and
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limited communicative abilities (Wang et al., 2006), as well as a widely used approach in
contexts where self-report is not feasible.

The selection of the KidsLife scale for assessing QoL was based on several factors:

First, it is a universally validated tool for assessing individuals with intellectual
disabilities from the perspective of their parents or caregivers, demonstrating adequate
validity and reliability for the age range of our cohort (children and young individuals). Its
reliability is supported by a large normative sample of 1060 individuals with intellectual
disabilities aged 4 to 21 years, which allowed to calculate percentiles for standardizing the
results (Gomez et al., 2014; Gémez et al., 2016).

Second, the scale is validated in both Spanish and English, allowing a wider range of
participants to be accurately assessed (Gomez et al., 2014; Gémez et al., 2016).

Finally, it has been applied with satisfactory results in diverse genetic syndromes with
different molecular bases, as demonstrated in previous studies involving Down Syndrome
(Trisomy 21, DS) (Lee et al., 2021), a chromosomal condition associated with mild to moder-
ate intellectual disability (Antonarakis et al., 2020); Williams Syndrome (WS) (Moraleda
Septlveda & Lépez Resa, 2021), caused by a 7q11.23 deletion and characterized by moder-
ate intellectual disability with relatively stronger language skills (Kozel et al., 2022); and
Cornelia de Lange Syndrome (CdLS) (Trujillano et al., 2024), a monogenic disorder—similar
to PACS1 Syndrome—but generally presenting with more severe intellectual disability,
marked behavioral challenges, and multisystemic involvement (Ascaso et al., 2024).

As PACS1 Syndrome is a chronic condition, with no curative treatment and multi-
systemic involvement, symptomatic management remains the main strategy for affected
individuals. It is necessary to achieve a comprehensive understanding of QoL in these
patients to implement targeted interventions by healthcare professionals, educators, and
social services that address the specific challenges faced by the patients and their families,
as requested by family associations. This study assesses, for the first time, the QoL in
individuals with the ultra-rare disease PACS1 Syndrome.

2. Materials and Methods
2.1. Participants

The study involved a sample of 21 individuals with a molecularly confirmed diag-
nosis of PACS1 Syndrome (9 females and 12 males, see Table 1. The participants” ages
ranged from 4 to 21 years (median age 11 + 5.8 years). Due to the ultra-rare nature of the
syndrome—with only approximately 100 cases reported worldwide—patient recruitment
was conducted over an extended four-year period (2021-2025) to ensure a representative
cohort. The sample was international and heterogeneous, including participants from Spain
(52.4%), other European countries (Portugal, United Kingdom, Belgium, The Netherlands,
Ukraine), as well as Australia, the United States, and Latin America (Mexico, Argentina).
All participants were either members of a PACS1 Familiar Association or had established
contact with the Spanish PACS1 Association seeking support or collaboration.

Inclusion criteria were: (a) a molecular diagnosis of PACS1 Syndrome, (b) age between
4 and 21 years, (c) having known the participant for at least six months, and (d) having had
the opportunity to observe the participant over extended periods in different situations.

2.2. Instrument

As detailed in the Introduction, the instrument chosen for this study was the KidsLife
scale (Gomez et al., 2016), which is based on the multidimensional model of quality of life
proposed by Schalock and Verdugo (Schalock et al., 2010). The Spanish version is freely
available for download online via the University of Salamanca. (https://uvadoc.uva.es/
bitstream /handle /10324 /46984 / Escala-KidsLife.pdf?sequence=2&isAllowed=y, accessed
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7 February 2026). This scale was specifically selected due to its validation for proxy-
reporting by caregivers.

The scale evaluates eight domains: social inclusion, self-determination, emotional
well-being, physical well-being, material well-being, rights, personal development, and
interpersonal relations. It consists of 96 items (12 per domain) rated on a four-point Likert
scale (1 = never to 4 = always). For the analysis, the direct scores obtained in each domain
were adjusted to standardized scores and their corresponding percentiles based on the
participant’s age. These scores were derived from a normative sample of 1060 individuals
with intellectual disabilities aged 4 to 21 years. The total standard score (Overall QoL) was
calculated by summing the domain-specific standardized scores and transforming them
into a QoL Index (QoLI), which follows a normal distribution (mean = 100; SD = 15). This
transformation allows for a precise comparison of the individuals” well-being regardless of
their specific age group.

2.3. Procedure

Participants were recruited through the Spanish PACS1 Association during annual
Scientific and Family meetings. The recruitment and data collection followed a sequential
protocol, beginning with an initial contact where families were informed about the project
during meetings or via the Association’s network. Subsequently, informed consent and
clinical/genetic information were gathered using standardized forms. Parents completed
the questionnaires either in person during the annual meetings (lasting 20-30 min) or
via an online questionnaire for families who joined later. To ensure a comprehensive
perspective, both mothers (n = 21) and fathers (1 = 18) were encouraged to complete the
survey independently. The questionnaire was provided in Spanish to families whose first
language is Spanish, and in English to all other participants. All the non-Spanish-speaking
families were fluent in English and able to understand all questions. The same group of
clinical geneticists trained in the KidsLife tool was available to address questions both in
person and remotely to ensure the accuracy of the responses.

2.4. Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and the
protocol was approved by the Ethics Committee of Clinical Research from the Government
of Aragén (Spain) (CEICA, Protocol No. PI19/247 and P124/288). All legal guardians
provided written informed consent prior to participation. To ensure confidentiality and
anonymity, all participant data were pseudonymized using unique identification codes,
and data storage complied with current personal data protection regulations.

2.5. Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics (Version 29). Given the
small sample size (1 = 21) and the non-normal distribution of the data, non-parametric
tests were utilized to ensure analytical rigor. The Mann-Whitney U test was employed to
compare QoL scores between groups (e.g., mothers vs. fathers, and levels of dependency).
Fisher’s exact test was used for categorical sociodemographic variables. Results are pre-
sented as means, standard deviations, and percentiles, with a significance threshold of
p <0.05.

3. Results

The cohort consisted of 21 participants with a confirmed diagnosis of PACS1 Syndrome.
A total of 39 surveys from these participants were analyzed, 21 completed by mothers
and 18 by fathers. Of the 21 participants, 13 (61.9%) belonged to families with a reduced
parental work schedule, and 8 (38.1%) to families without such a reduction (Table 2).
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Table 1 presents a descriptive analysis of the cohort of 21 individuals, comparing their
sociodemographic and functional characteristics.

The median age of participants was 11 £ 5.8 years, lower in the group with reduced
working hours (9 £ 5.3) compared to the group without reduced working hours (15.5 & 6.8).

Most participants were from Spain (52.4%), with the remaining individuals origi-
nating from various countries, including Portugal, the United Kingdom, Belgium, The
Netherlands, Ukraine, Australia, Mexico, the United States, and Argentina. Reduced
working hours were more frequent among non-Spanish families (61.5% vs. 38.5%). Two
families (9.5%) were single-parent households, one with reduced working hours and the
other without.

Table 1. Sociodemographic and functional characteristics of the cohort.

Characteristics Total (n = 21)
Age [median (p25-p75)]. 11 (7-18)
Gender

Female 9 (43%)
Male 12 (57%)
Nationality

Spanish 11 (52%)
Rest of Europe 5 (24%)
Others 5 (24%)
Single parent family

Yes 2 (10%)
No 19 (90%)
Reduction in working hours

Yes 13 (62%)
No 8 (38%)
Mother 10 (77%)
Father 2 (15%)
Both 1 (8%)
Recognized level of dependency (1 = 11)

Grade I (moderate) 2 (18%)
Grade II (severe) 3(27%)
Grade III (high dependency) 6 (55%)
Type of schooling

Ordinary 2 (9%)
Special 13 (62%)
Combined 6 (29%)
Level of needs

Mother [median (p25-p75)]. 3(2-4)
Parent [median (p25-p75) 4 (3-4)

Note: Age and level of needs are expressed as medians. All other variables are expressed as absolute frequencies
and percentages. Level of needs: 2 = intermittent; 3 = extensive; 4 = generalized. Only Spanish participants
(n = 11) were considered for the level of dependence.
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Table 2. Reduction in parental work hours in families of children with PACS1 Syndrome.

Work Time Reduction Status Frequency (%) n =21 p Value
None 8 (38.1%)

Yes 13 (61.9%)

Mother 10 (76.9%)

Father 2 (15.4%)

Both 1(7.7%) <0.005

Note: Values are expressed as absolute frequencies and percentages. The p-value represents the comparison
among families with reduced work hours according to whether the mother, the father, or both parents reduced
their working hours, using Fisher’s exact test.

Regarding the degree of dependency and support needs, most participants (57.1%)
were classified as having grade III dependency and extensive support needs (42.9%).
Reduced parental working hours were more common in these two groups (69.2% and
46.2%, respectively).

Finally, most participants attended special education centers (61.9%), the majority
of whom belonged to families with reduced working hours (69.2%). In contrast, none of
the participants attending mainstream education centers (25%) came from families with
reduced parental working hours.

3.1. Quality of Life According to Parents’ Perception

Table 3 and Figure 1 present the evaluation of quality of life (QoL) domains as reported
by mothers and fathers of children with PACS1 Syndrome.

The highest-rated domain was social inclusion (53.4 = 32.3), followed closely by rights
(53.1 £ 31.3), physical well-being (52.4 & 29.1), material well-being (52.3 £ 27.0), and emotional
well-being (50.9 £ 30.9). The lowest-scoring domains were self-determination (39.4 + 28.5),
interpersonal relationships (46.7 = 29.2), and personal development (47.3 & 33.0). The Overall
QoLI was 48.1 4 28.3.

Table 3. Comparison of quality of life domains reported by mothers and fathers of children with
PACS Syndrome.

Domains Total (n = 39) Mother (n = 21) Father (n = 18) p-Value
SOCIAL INCLUSION 53.4+32.3 57.5+35.3 48.6 = 28.5 0.364
SELF-DETERMINATION 39.4 +28.5 435+ 31.3 34512438 0.443
EMOTIONAL WELL-BEING 50.9 £+ 30.9 55.0 £+ 28.3 46.1 £33.9 0.335
PHYSICAL WELL-BEING 524 +29.1 53.6 £+ 28.3 50.9 £ 30.9 0.770
MATERIAL WELL-BEING 52.3 +27.0 55.9 + 25.6 482 +28.7 0.443
RIGHTS 53.1+31.3 55.0 £29.7 50.8 £ 33.8 0.587
PERSONAL DEVELOPMENT 47.3 + 33.0 48.1 +34.0 46.4 £32.6 0.606
INTERPERSONAL RELATIONSHIPS 46.7 £29.2 49.0 £27.9 442 £31.2 0.646
QUALITY OF LIFE INDEX (QLI) 48.1 +28.3 514 +£274 443 £29.7 0.443

Note: Values are expressed as mean = standard deviation of percentiles for each QoL domain and for the overall
QoL index. Comparisons between mothers (1 = 21) and fathers (1 = 18) were performed using the Mann-Whitney
U test. Two participants had only maternal responses and one father did not complete the questionnaire.
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Figure 1. Radar chart of quality-of-life domains comparing mothers’ and fathers’ perceptions.

When stratifying data by parent perception, mothers gave slightly higher ratings
across all domains. However, none of the differences reached statistical significance (all
p-values > 0.05). In the domain of emotional well-being, mothers reported a mean of
55.0 & 28.3) while fathers reported 46.1 £ 33.9 (p = 0.335). Similar non-significant differ-
ences were found in social inclusion (mothers 57.5+ 35.3 vs. fathers 48.6 £ 28.5; p = 0.364),
self-determination (mothers 43.5 & 31.3 vs. fathers 34.5 + 24.8; p = 0.443), and material
well-being (mothers 55.9 £ 25.6 vs. fathers 48.2 + 28.7; p = 0.443).

Other domains, including physical well-being, rights, personal development, and
interpersonal relationships, showed similar scores between mothers and fathers, with no
statistically significant differences.

The Overall QoLI was also higher in mothers (51.4 £ 27.4) than in fathers (44.3 £ 29.7),
although this difference was not statistically significant (p = 0.443).

3.2. Quality of Life by Recognized Dependency Level

Table 4 presents the values of various QoL domains according to the level of de-
pendency (Grade I + II vs. Grade III). Only Spanish participants (n = 11) were included,
following Law 39/2006 as outlined in Official State Bulletin No. 299. Overall, individuals
with lower dependency level (Grades I and II) showed higher scores across most evaluated
domains compared to those with severe dependency (Grade III).

Numerical differences were observed in the domain of self-determination, with in-
dividuals in the lower dependency group having a mean of 51.3 £ 20.3, compared to
23.2 £ 25.0 in the higher dependency group (p = 0.052).

In the rights domain, the scores were 68.6 &+ 26.0 in Grades I and II versus 39.8 £ 31.0
in Grade III, although this did not reach statistical significance (p = 0.126).

The QoLI was higher in the lower dependency group (57.0 £ 21.0 vs. 43.4 & 32.3;
p = 0.537). This pattern was similarly observed in other domains, such as physical well-
being, material well-being, and social inclusion, although none of the differences reached
statistical significance (p > 0.05).
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Table 4. Comparison of quality of life domains according to the level of recognized dependence.

Domains Total (n =11) GradeI+II(n=5) Gradelll (n =6) p-Value
SOCIAL INCLUSION 57.3 +28.2 61.6 +28.7 53.8 +£20.1 0.792
SELF-DETERMINATION 36.0 £ 26.3 51.3 £20.3 232 £25.0 0.052
EMOTIONAL WELL-BEING 51.9 £ 26.1 48.8 £19.3 545+ 324 0.792
PHYSICAL WELL-BEING 51.6 4+ 25.8 58.0 £23.5 46.3 4+ 28.4 0.662
MATERIAL WELL-BEING 552 +241 61.6 + 15.6 49.8 +29.8 0.662
RIGHTS 529 +31.3 68.6 +26.0 39.8 £31.0 0.126
PERSONAL DEVELOPMENT 46.6 £ 33.9 494 £342 443 £+ 36.7 0.931
INTERPERSONAL RELATIONSHIPS 52.2 £ 28.8 53.5 £23.3 51.1 £35.0 0.792
QUALITY OF LIFE INDEX (QLI) 496 £274 57.0 £21.0 43.4 4+ 32.3 0.537

Note: Only Spanish participants were considered, according to the level of recognized dependency. Given the
small number of individuals with grade I and II dependence compared to grade III, participants were grouped
into two categories: I-II (moderate to severe dependence) and III (high dependence). Values are expressed as
mean = standard deviation of the percentiles obtained for each quality of life domain, as well as for the overall
QoLI. Comparisons between groups I + II (n = 5) and III (n = 6) were performed using the Mann-Whitney U test.

Conversely, the only domain in which the higher dependency group had a slightly
higher average score was emotional well-being (54.5 & 32.4 vs. 48.8 &+ 19.3), which was
also not statistically significant (p = 0.792).

4. Discussion

PACS1 Syndrome is a rare disease, recently characterized from a clinical perspective,
presenting a wide spectrum of neurocognitive, behavioral, and physical manifestations.
Most studies to date have focused on its genetic and clinical aspects, while its impact on
the quality of life (QoL) of affected individuals has been scarcely explored. Given the lack
of curative treatment and the complexity of its clinical presentation, assessing the overall
well-being of these individuals is essential.

All reported cases exhibited intellectual disability as part of the neurodevelopmental
phenotype. A high frequency of language delay, autism spectrum disorder, behavioral
issues, seizures, and other physical problems was also observed, with similar prevalence to
those reported in previous studies (Pagano et al., 2025; Schuurs-Hoeijmakers et al., 2016;
Seto et al., 2021; Tenorio-Castafio et al., 2021).

From a sociodemographic perspective, the impact on family life was substantial.
More than half of the families had to reduce the working hours of at least one parent,
predominantly mothers. This finding is consistent with previous studies (Boettcher et al.,
2021; Fernéandez-Avalos et al., 2020; Walkowiak & Domaradzki, 2025) that highlight gender
inequalities in caregiving roles in rare diseases and underscore the need for policies that
support work-life balance and institutional assistance.

Functionally, most individuals exhibited a high degree of dependency, requiring
significant support in daily life. While the quantitative differences in QoL scores between
parents did not reach statistical significance (p > 0.05), a qualitative distinction was observed
in their perceptions: fathers tended to perceive these demands as more burdensome.
This possibly reflects differences in how each parent interprets the syndrome’s impact on
family life.

Regarding the choice of the assessment instrument, it is pertinent to address the high
prevalence of Autism Spectrum Disorder (ASD) within the PACS1 population (25% to
30% of individuals) (Lusk et al., 2020). Although a specific version—the KidsLife-ASD—
was developed to increase sensitivity to the particular needs of individuals with autism
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(Goémez et al., 2020), the standard KidsLife scale was selected for this study for several
reasons. First, while ASD is a common feature of the PACS1 behavioral phenotype, it is
not a universal diagnosis across our entire sample; thus, the general version ensured a
more inclusive evaluation of all participants. Second, PACSI1 is a complex, multisystemic
syndrome with significant organic involvement. The standard KidsLife scale provides a
holistic assessment of dimensions such as Physical and Material Well-being, which are
essential to capture the impact of these systemic medical challenges on the patient’s overall
quality of life. Nonetheless, we recognize that future research focusing specifically on
the behavioral nuances of PACS1 might benefit from the KidsLife-ASD to further explore
social-communication and sensory-processing impacts.

QoL evaluation using the KidsLife scale revealed considerable variability across indi-
viduals and domains. The cohort’s QoLI was 48.1 £ 28.3, slightly higher than that reported
for Cornelia de Lange Syndrome (CdLS, 45.3 £ 31.1) (Trujillano et al., 2024), but still below
the median observed in individuals with other intellectual disabilities and lower than that
reported Down Syndrome (70-71st percentile) (Lee et al., 2021). Although these compar-
isons with other syndromes are strictly descriptive and do not imply statistical equivalence
or direct inferential comparison, the proximity of the scores to CdLS results underscores
the severe functional impact of PACS1.

The highest scores were observed in domains such as social inclusion (53.4 & 32.3),
rights (53.1 £+ 31.3), and physical, material, and emotional well-being (52.4 + 29.1,
52.3 £27.0, and 50.9 £ 30.9, respectively). From a statistical perspective, these scores
did not represent a significant departure from the normative median of the intellectual
disability population (p > 0.05). Nevertheless, they carry substantial clinical weight by
highlighting specific dimensions of relative strength where the syndrome’s impact is less
severe. These results suggest that, in both Spanish and international families, despite
clinical severity of PACS1 Syndrome, many families perceive that their children’s rights
are respected, that they live in a supportive family environment, and that their basic needs
are adequately met through consistent, high-quality care and access to essential resources
and services. Therefore, the detected decrease in QoL is likely attributable to their underly-
ing health problems rather than to deficiencies in care. Nevertheless, the large standard
deviations indicate considerable variability, likely influenced by socioeconomic context or
individual family experiences.

Conversely, the lowest scores were noted in the domains of self-determination, inter-
personal relationships, and personal development areas, reflecting significant limitations in
autonomy;, social skills, and daily life competencies. It is essential to interpret these low
scores in self-determination not merely as an inherent limitation of the individual with
PACS1 Syndrome, but as a result of the structural, educational, and social constraints they
face. Often, individuals with high support needs are provided with fewer opportunities to
exercise choice and control over their own lives, meaning these results may reflect a lack of
environmental affordances rather than a lack of potential for agency. By framing autonomy
as a shared responsibility between the individual and their environment, we can better
address the systemic invisibility of rare neurodevelopmental disorders in educational and
social research. This highlights the need for specific interventions, such as individualized
educational programs and evidence-based behavioral supports that prioritize empower-
ment and social policies that remove barriers to participation. In this regard, evidence-based
approaches, such as Applied Behavior Analysis (ABA), among others, have been shown to
be effective in addressing behavioral challenges and promoting skill acquisition in children
with neurodevelopmental disorders (Benavidez et al., 2024; Laureano et al., 2023; Lusk
et al., 2020).
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These results differ from the ones found in Down Syndrome, where the highest-scoring
domains were social inclusion (84th percentile), self-determination (75th percentile), and
material well-being (63rd percentile), while the lowest-scoring domains were emotional
well-being (37th percentile), physical well-being (50th percentile), and interpersonal rela-
tions (50th percentile). This pattern may be explained by the relatively strong cognitive
and social functioning observed in individuals with Down Syndrome (Lee et al., 2021).

However, the QoL results in individuals with PACS1 Syndrome are consistent with
those previously reported in CdLS (Trujillano et al., 2024), where the domains with the
highest percentile scores were material well-being (59.7 £ 28.2), rights (55.8 & 30.1), and
interpersonal relations (44.9 &£ 32.4), as well as in Williams Syndrome (Moraleda Septlveda
& Lopez Resa, 2021) (WS; material and physical well-being, and rights). The lowest
percentile scores were observed in self-determination (41 + 35.1), personal development
(42.8 & 30.4), and physical well-being (43.8 £ 30.8) in CdLS, a pattern also observed in
WS. These findings reinforce the idea that these individuals receive adequate care and that
their basic needs are being met. Moreover, particularly in CdLS and, to a lesser extent,
in PACS1 Syndrome, it is plausible that the association with greater intellectual disability
and chronic physical comorbidities imposes intrinsic limits. Thus, even when support
systems are optimized and needs are fully addressed, the inherent burden of the clinical
severity of the condition may constrain the perceived QoL, suggesting that high-quality
care cannot entirely offset the impact of the condition, regardless of the efficacy of the
external supports provided.

Several studies have shown that psychosocial factors, such as limited access to ser-
vices, communication difficulties with healthcare professionals, and feelings of isolation
or frustration, significantly affect caregivers’ QoL (Boettcher et al., 2021; Walkowiak &
Domaradzki, 2025). In some cases, this impact may be greater than that caused by the
severity of the disease itself. These conditions, by affecting the emotional and functional
well-being of parents, may also influence their perception of their child’s QoL. This con-
nection underscores that the assessment of a child’s QoL in ultra-rare diseases like PACS1
is inseparable from the family’s lived experience. In this context, support programs and
community networks play a key protective role. Notably, rare disease associations such as
the Spanish PACS1 Association provide crucial support to both Spanish and international
families, helping to improve overall well-being.

When comparing QoL perception by parent gender, no statistically significant differ-
ences were found, although mothers tended to rate all domains slightly higher, particularly
in emotional well-being, social inclusion, and self-determination. This slight divergence
might reflect the non-neutral nature of proxy-reporting, potentially influenced by the
greater maternal involvement in caregiving, a trend previously noted in families dealing
with rare diseases (Boettcher et al., 2021; Fernandez-Avalos et al., 2020; Walkowiak &
Domaradzki, 2025).

In addition, regarding the recognized dependency level, although no statistically
significant differences were observed (p > 0.05), scores were generally higher in individuals
with lower dependency, especially in the domains of self-determination and rights. The
most notable difference was in self-determination (p = 0.052), consistent with prior findings
in WS, where significant QoL differences were reported depending on the level of depen-
dency (Moraleda Septlveda & Lépez Resa, 2021). This underscores autonomy as a key
factor in QoL evaluation in neurodevelopmental disorders, with dependency level playing
an important role in understanding these variations.

In contrast, participants with higher dependency scored higher in emotional well-
being, a finding similar to that reported in the WS study (Moraleda Septilveda & Lépez
Resa, 2021), though not statistically significant. This may be related to better psychological
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adaptation, consistent family support, and a person-centered care model that helps maintain
emotional stability despite high dependency. These findings support the utility of the
dependency grading system as a functional indicator for QoL assessment in this population.

The main limitation of this study is the sample size. Including only 21 individuals
restricts the statistical power of the analysis. However, PACS1 Syndrome is an ultra-rare
condition, with approximately one hundred cases reported worldwide. Furthermore, the co-
hort comprises, in addition to the Spanish population, individuals of different nationalities
linked to the Spanish PACS1 Syndrome Association, which may influence the results due
to sociodemographic differences. Additionally, the cross-sectional design of the study and
the potential variability of QoL across different developmental stages are acknowledged
as limitations. These factors emphasize the importance of conducting future longitudinal
research to provide a more dynamic understanding of how quality of life and support
needs evolve over time in this population. Another limitation is the use of the KidsLife
scale, which is completed by the patient’s parents or caregivers rather than the affected
individuals themselves. Nevertheless, it should be noted that, in most cases, the affected
individuals were unable to complete this type of survey independently.

5. Conclusions

In conclusion, this study represents the first comprehensive assessment of the QoL in
individuals affected by PACS1 Syndrome. Individuals with this disorder exhibit slightly
higher QoL compared to those with other intellectual disabilities, such as CdLS, which may
be attributed to less severe multisystemic involvement, yet their QoL remains below the
median observed in individuals with intellectual disability.

Most individuals exhibit a high degree of dependency, which leads over half of the
families to reorganize their working schedules by reducing working hours. Additionally,
caregiving responsibilities are unequally distributed, with mothers bearing the greater
burden. This underscores a gender inequity that should be addressed through public
policies promoting work-life balance and institutional support. Although no statistically
significant differences were found in parental perceptions, fathers tended to assign lower
ratings across all QoL domains.

Evaluation of QoL using the KidsLife scale showed high scores in domains such as
social inclusion, rights, and physical and material well-being. Conversely, lower scores
in self-determination and interpersonal relationships reflect the significant structural and
social barriers to autonomy faced by these individuals. The data also suggest that greater
dependency is associated with lower overall QoL.

These findings have direct implications for clinical practice and educational plan-
ning. Medical management must go beyond symptom control to address the functional
and social challenges that impact well-being, while individualized educational programs
should prioritize autonomy and social skills over strictly academic goals. Furthermore,
the substantial impact on family life calls for the strengthening of support services and
community networks to alleviate caregiver burden and promote gender equity in care.

Ultimately, the complexity of PACS1 Syndrome requires multidisciplinary approaches
that integrate clinical care with psychosocial support and evidence-based interventions
to enhance the quality of life for both affected individuals and their families. By provid-
ing a baseline of QoL in this ultra-rare population, this study aims to lay the ground-
work for future comparative research with other neurodevelopmental disorders and
for longitudinal studies that track how QoL and support needs evolve across different
developmental stages.
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