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Abstract

Background: Advances in genetic and pharmaceutical technology and pediatric care have enabled treatment
options for an increasing number of rare diseases in affected children. However, as current treatment options are
primarily of palliative nature, the Health-Related Quiality of Life (HRQol) and mental health of this impaired popula-
tion and their siblings are of increasing importance. Among children and adolescents with rare diseases, those who
are technology-dependent carry a high disease burden and are selected as the target population in our study. In a
cross-sectional observational design, the children’s HRQoL was assessed with the DISABKIDS (DCGM-37) as well as
KIDSCREEN-27, while mental health was assessed with the Strengths and Difficulties Questionnaire (SDQ) by both the
affected children, their parents, and siblings.

Results: Results of the study sample were compared to normative data. Affected children scored significantly lower
than the norm on almost all HRQoL subscales as reported by parent and child. From the parental perspective, more
mental health subscales were significantly impaired compared to the child’s perspective. Siblings showed no impair-
ment in HRQoL as well as significantly fewer behavioral problems and higher prosocial behavior regarding their
mental health compared to the norm.

Conclusion: Children and adolescents with rare diseases seem particularly impaired in social and emotional aspects
of HRQoL and mental health. Interventions may focus primarily on promoting social skills, fostering prosocial behavior
and peer relationships.
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Background

Rare diseases are estimated to affect between 2.4 and
*Correspondence: swiegand-grefe@uke.de; j.boettcher@uke.de 5.0 million people in Germany [1]. The European Union
" Department of Child and Adolescent Psychiatry, Psychosomatics defines these rare diseases by a prevalence of under one
and Psychotherapy, University Medical Center Hamburg-Eppendorf, in 2000 [2]. Despite the considerable heterogeneity in
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the clinical presentations of the diseases, the burden
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on affected families can be quite comparable [3, 4]. The
often-delayed diagnosis as well as limited treatment
options add to the high level of distress within the fam-
ily system [5, 6]. The associated physical and emotional
strain for the families providing care [7-9] is often det-
rimental, especially for the patients themselves [10, 11].

Patients with rare diseases face a multitude of chal-
lenges, including emotional, cognitive, and physical
impairments [12], which can negatively impact their
Health-Related Quality of Life (HRQoL) and mental
health [13, 14]. HRQoL can be defined as the child’s “per-
ceived well-being in physical, mental and social domains
of health [...]” [15], whereas mental health can be defined
as a “dynamic state of internal equilibrium which enables
individuals to use their abilities in harmony with univer-
sal values of society. [...]” [16]. Considering rare pediatric
diseases within the diathesis-stress model [17], the lower
HRQoL and mental health of the diseased children can
be explained by an interplay of individual vulnerabili-
ties, a high disease burden, and experienced stressful life
events.

Previous research shows that chronically ill ventilator-
dependent children and adolescents have a decreased
self-reported HRQoL compared to healthy peers [18,
19]. Moreover, studies on parent ratings of children
requiring long-term home mechanical ventilation show
that affected children have a lower HRQoL compared
to healthy children [18, 19] and children with chronic
diseases [20]. Previous studies could also demonstrate
that patients requiring mechanical ventilation have a
significantly lower self-reported and parent reported
HRQoL compared to pediatric patients with other
chronic diseases [21]. Additionally, a recent study found
that patients requiring mechanical ventilation had a sig-
nificantly lowered HRQoL compared to norm values of
healthy children, regardless of ventilator usage [22].

Although there is little research evaluating mental
health in children requiring mechanical ventilation, a
large-scale population study could show that children
suffering from a chronic illness had an elevated risk of
developing emotional and behavioral problems com-
pared to their healthy peers [23]. Another study found
heightened chances of developing a psychiatric illness in
all groups of chronically ill children [24]. Previous stud-
ies could also show that youths suffering from a chronic
disease have a high prevalence of depression and anxiety
[25], higher levels of depressive symptoms compared to
healthy peers [10], and are more likely to engage in sui-
cidal ideation and self-harm [26]. These mental health
problems may persist beyond childhood and adolescence
into adulthood [27].

Although the psychosocial needs of siblings of technol-
ogy-dependent children have been studied qualitatively,
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to our knowledge, there are no quantitative results on
HRQoL and the mental health of affected siblings [14].
However, in an interview-based study, siblings of medical
technology-dependent children described an increased
number of responsibilities from a young age, either in
domestic or medical nature, as well as low mental health,
a lack of time for social activities, and tense atmospheres
in their homes [28]. While these insights suggest a low-
ered HRQoL in siblings, studies specifically investigating
HRQoL in siblings of chronically ill children have shown
mixed results thus far, with some results suggesting equal
or even better HRQoL than peers, while others indicate
worse HRQoL compared to peers [29].

Since a technological dependency exerts a signifi-
cant burden on everyday life, it can adversely impact
HRQoL [13] and negatively influence mental health [30].
This may particularly apply to children and adolescents
affected by rare diseases associated with a specific high
need for care. We studied the HRQoL and mental health
of the affected children and their siblings using validated
instruments. Previous studies investigating the burden of
severe chronic diseases have mostly been limited to sin-
gle disease groups. In contrast, this study aims to exam-
ine a study population with a variety of rare diseases,
resulting in technological dependency in the progression
of the disease. Therefore, the current study addresses the
following question: How are HRQoL and mental health
of children and adolescents affected by rare diseases with
high disease burden and HRQoL and mental health of
their siblings distributed?

Four hypotheses were tested in this regard: (1) The
HRQoL of children affected by rare diseases and high
disease burden is significantly lower compared to norm
data of children with various chronic diseases, (2) the
mental health of children affected by rare diseases and
high disease burden is significantly more impaired in
comparison to children and adolescents of population-
based norm data, (3) siblings of children affected by rare
diseases and high disease burden have significantly lower
HRQoL compared to normative data, (4) siblings of chil-
dren affected by rare diseases and high disease burden
have significantly more emotional and behavioral prob-
lems in comparison to normative data.

Methods

Study design

The study data presented are part of the CHROKODIL
project, which evaluated the psychosocial burden of fam-
ilies of children and adolescents with serious physical ill-
ness. The current project focused on a group of children
with rare diseases and high disease burden, as well as a
current or impending technological dependency, using
a one-group cross-sectional design. The current study
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data represents an expansion of the work of Boettcher
et al. (2020) [31], who examined the psychosocial distress
of parents in the CHROKODIL sample, and the work
of Johannsen et al. (2020) [22], who examined the neu-
romuscular disease subsample regarding the impact of
long-term ventilation on psychosocial needs of affected
families. Children’s self-report and a parent report were
obtained. The study received funding from the Werner
Otto Foundation and ethical approval from the Medical
Chamber Hamburg (PV 4361).

Variables and instruments

Sociodemographic and clinical outcomes: Participants
were asked to complete a sociodemographic question-
naire about their sex, age, socioeconomic status, and the
number of siblings. Clinical outcomes comprised the
type and duration of ventilation, as well as the categori-
zation of pediatric conditions according to the recom-
mendations of the German Society of Pneumology and
Mechanical Ventilation [32].

Health-related quality of life: The DISABKIDS Chronic
Generic Measure-37 (DCGM-37) [33] assesses HRQoL
in children and adolescents aged 4 to 16 years. Both the
self-report questionnaire (child version), as well as a ver-
sion for parents were used. Six respective subscales are
being measured. Item raw scores are converted into a
standardized 0-100 scale, with greater values repre-
senting better HRQoL. A total score illustrates overall
HRQoL. The DCGM-37 has shown good psychometric
properties [34]. The DCGM-37 provides norm data for
self-report and parent report ratings of chronically ill
children suffering from different chronic diseases [33].

Siblings’ health-related quality of life: The KID-
SCREEN-27 [35] was used to assess siblings’ self-
reported HRQoL. The instrument consists of 27 items
and operationalizes five dimensions. Higher scores indi-
cate greater HRQoL. The KIDSCREEN-27 has shown
good psychometric properties [35].

Mental health: The Strengths and Difficulties Ques-
tionnaire (SDQ) [36] measures emotional and behav-
ioral strengths and difficulties within five subscales. A
total score indicates overall difficulties. In the current
study, the German SDQ version for children between the
age 3 and 16 years was utilized [37] in parent report and
self-report for both diseased children and their siblings.
Greater scores indicate more severe problems on every
subscale, except for prosocial behavior. The German self-
report and parent report versions of the SDQ have shown
acceptable internal consistencies [38, 39]. The instrument
provides norm data for self-report and parent report rat-
ings of German children and adolescents in the general
population [40, 41].
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Sample

Patients included in the study had to be under age 21
suffering from a rare disease with a high disease bur-
den defined as a technological dependency (such as
ventilation) and high need for everyday care and sup-
port. Patients with a disease progression threatening
technological dependency, including the other criteria,
were also included. Exclusion criteria were defined as
severe physical, mental or cognitive impairments. Par-
ents provided signed informed consent, and if possible,
additionally the patients and siblings themselves. It was
possible for participants to discontinue their participa-
tion in the study at any time.

Regarding the sampling procedure of the CHROKODIL
project, reference is made to the previously published
articles of the project [22, 31]. In the current study, data
on HRQoL and mental health of 62 children and adoles-
cents (38 male, 24 female) were gathered. Parents pro-
vided HRQoL and mental health ratings for 44 affected
children, and 25 patients provided self-ratings. For seven
self-ratings, corresponding parent-ratings were available.
In addition, data for 31 siblings were available. Children
eight years or older were asked to complete self-ratings
on the included questionnaires. Thirty-five (79.5%) of all
questionnaires answered by a parent were completed by
the mother. All diseases of the participants met the Euro-
pean Commission definition of rare diseases [2].

Statistics

Group differences between the studied sample and
norm reference values were examined with one-sample
t-tests. Intra-class correlations (ICC) were conducted
between patient self-report and parent reports. Cohen’s
d was calculated to give an estimate of the effect size.
Statistical significance was set at p <0.05 (two-tailed).
To address possible bias due to missing data, multi-
ple imputation using the Expectation—Maximization
approach was used. Statistical analyses were conducted
using SPSS Statistics 26.

Results

Patient characteristics

Main patient’s characteristics are shown in Table 1.
The pediatric diseases included in the sample con-
sisted of central respiratory disorders (9.7%), restric-
tive ventilatory disorders (80.6%) with neuromuscular
disorders (62.9%) as the most frequent conditions, and
obstructive ventilatory disorders (9.7%). The chroni-
cally diseased sample consisted of more males (61.3%)
than females (38.7%). Among the siblings, on the other
hand, there were fewer males (32.3%) than females
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Table 1 Characteristics of the sample

Characteristics M SD
Patient’s age (years) 10.3 4,66
Sibling’s age (years) 133 320
Mother’s age (years) 41.1 7.13
Father’s age (years) 435 6.99
Time on technology (years) 59 4.85

n %

Types of ventilation

No ventilation 22 355

Mask ventilation 21 306

Tracheostomy 19 339
Duration of ventilation per day

<than 10 h a day 16 258

10to 24 h a day 16 258

24haday 8 12.9
Frequency of diagnoses

RVD 50 80.6

CRRD 6 9.7

ovD 6 9.7

Note. RVD Restrictive ventilation diseases (Achondroplasia, Autosomal dominant
axonal demyelinating neuropathy, Campomelic dysplasia, Centronuclear
myopathy, Congenital muscular dystrophy type 1A, Facioscapulohumeral
dystrophy, Listeriosis, Mitochondrial cytopathy, Muscular dystrophy type
Becker-Kiener, Muscular dystrophy type Duchenne, Myasthenia gravis,
Nemaline myopathy, Perinatal asphyxia, Spinal muscular atrophy, Traumatic
spinal cord injury, Congenital myopathy), CRRD Central respiratory regulation
diseases (Bickerstaff brainstem encephalitis, Dandy-Walker malformation,
Joubert syndrome, Leigh syndrome, Ondine Syndrome), OVD Obstructive
ventilatory disorders (Congenital laryngeal palsy, Congenital tracheomalacia,
Mucopolysaccharidosis type I)

(67.7%). Most children lived with both their mother
and father (72.6%). The socioeconomic status was low
in 11.3%, moderate in 48.4%, and high in 40.3%.

Health-related quality of life

Table 2 presents the mean values of HRQoL according
to the DCGM-37 scales for both reports in the study
sample. Additionally, a comparison to norm data of
children suffering from various chronic conditions is
given. On almost all subscales and the total score of the
DCGM-37, scores were significantly lower than those
of the norm group. This applies to both self-report and
parent report, with effect sizes ranging from small to
large. However, on the subscale emotion in the parent
report and medical treatment for the self-report and
parent report, the study sample showed no differences
to the norm group. Post-hoc analyses concluded low to
moderate agreement between self-reports and parent-
reports on HRQoL (ICC =0.11-0.59).
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Mental health

Table 3 shows the mean values of emotional and behav-
ioral problems in the sample and a comparison to pop-
ulation-based norm data from Germany. Regarding the
children’s self-reports, the sample scored significantly
higher only on the peer problems subscale, compared to
norm data. In the parent report, the study sample scored
significantly higher on the hyperactivity and peer prob-
lems subscale, as well as on the total SDQ scale, albeit
lower on the prosocial behavior subscale, than norm
data, with effect sizes ranging from small to large. Con-
cordance of self- and parent-ratings was found to be poor
to medium (ICC =0.00-0.44).

Siblings

Table 4 shows the mean values of HRQoL and mental
health in siblings of children with rare diseases and a
comparison to norm data. None of the HRQOL scales
showed significant differences from the norm. Regard-
ing mental health, siblings scored significantly lower in
the subscale conduct problems and significantly higher in
prosocial behavior. No other significant differences could
be found.

Discussion

Considering that rare diseases can have a major effect
on patients and families, it is emphasized that decisions
made by health care providers should be grounded on
data that come from the affected individuals themselves
[42]. Assessing the HRQoL and mental health of affected
children and adolescents is therefore especially valuable
in tailoring support for this highly stressed group. Con-
sequently, the present study explored HRQoL and men-
tal health of children and adolescents suffering from rare
diseases resulting in technological dependency and their
siblings.

Findings indicate that children with rare diseases
have significantly lower self- and parental perceptions
of global HRQoL in comparison to norm data of chil-
dren and adolescents with various chronic diseases,
which is in line with previous research [18, 43]. These
results thus confirm our first hypothesis within the
diathesis-stress model [17]. Although the study group
had significantly lower scores in most of the subscales,
this pattern could not be found for the treatment sub-
scale, which assesses the perceived impact of receiving
medical treatment. Interestingly, no significant differ-
ence for both self and parental perceptions could be
found in this subscale. One interpretation of this find-
ing could be the vital role of treatment for the survival
of these technology-dependent children and adoles-
cents with a rare disease, hence it might not be viewed
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Table 2 Distribution of HRQoL for the self-report and parent report in the DCGM-37 and comparison to norm data of chronically il

children
Study sample Norm data? Sample vs. norm
data: one sample
t-test
n M [95% ClI] SD M SD p d
Self-report
Independence 25 63.5 [55.97;71.93] 2042 76.1 18.50 .003 -0.62%*
Emotion 25 64.1 [56.05;72.23] 19.60 739 18.92 004 -0.50%*
Social inclusion 25 58.3 [49.88; 66.79] 2048 74.5 18.14 001 -0.79%**
Social exclusion 25 68.1 [60.02;76.31] 19.72 844 16.24 001 -0.83%**
Physical limitation 25 51.6 [43.21;60.12] 2048 739 18.92 001 -1.09%%%
Medical treatment 16 74.8 [58.84;78.82] 25.30 72.2 2262 690 0.10
DCGM-37 total 25 624 [55.55;69.43] 16.81 76.9 14.80 001 -0.86%**
Parent report
Independence 44 586 [53.40; 63.84] 16.77 76.6 17.25 001 -1.07%**
Emotion 44 66.9 [60.49; 74.39] 2255 716 2049 179 -0.21
Social inclusion 44 383 [33.46;43.69] 1648 74.2 17.65 .001 -2.18%**
Social exclusion 44 712 [65.57,77.51] 19.28 80.9 16.79 .002 -0.50%*
Physical limitation 44 519 [46.08;58.37] 19.78 70.1 18.32 001 -0.92%%*
Medical treatment 30 72.7 [58.17,73.28] 25.38 69.9 22.15 537 0.1
DCGM-37 total 44 59.0 [55.51;62.98] 12.10 74.9 14.55 001 =137

Note. Possible range 0-100. Higher scores indicate better HRQoL. C/ Confidence interval

@ Norm data of chronically ill children [33]
"p<.01
" p<.001 d=Cohen’s d

negatively [44]. It is likely that parents view their older
children as more accustomed to the medical treatment,
which may also have a positive impact on this subscale.
Albeit a significant difference between the study group
and the norm group was found in the self-reported
emotional dimension of HRQoL, no difference was
found in the parent report. While the emotional
impact of the disease may be highly relevant for the
affected children and adolescents, this dimension may
be rather difficult for the parents to recreate fully. This
is in line with prior findings, which state that agree-
ment on HRQoL ratings is generally lower in non-
observable subscales [45]. As previous research already
stated [18], patients may become more aware of their
situation with growing age and therefore perceive a
higher physical limitation. Our research suggests that
there is poor to moderate agreement between parent
and child ratings concerning HRQoL. However, par-
ents perceived their children’s HRQoL as generally
lower than the children themselves, which is in con-
cordance with previous research [18, 44]. Affected
children might focus more on their individual abilities
and thus rate their HRQoL as higher compared to their
parents, whose lower ratings may be linked to their
overprotectiveness and concerns [3].

With regards to emotional and behavioral problems,
the parent reported overall difficulties score was sig-
nificantly higher in the study sample compared to peers,
which is consistent with past research on the men-
tal health of children with chronic diseases [25, 27].
Greater levels of internalizing and externalizing problems
reported in former research on chronically physically ill
youth [10, 23] were only partially reflected by our data.
This might be a consequence of using rather unspecific
broad-band scales, wherein the context of our study,
some sensitivity might get lost, as suggested in previous
research for samples with a low risk of mental disease
[46]. However, considering that our sample is classified as
high-risk for psychiatric illnesses, the use of the broader
SDQ subscales was not shown to be helpful.

A differentiated view on the mental health subscales
reveals that parents rated their children’s hyperactiv-
ity as significantly higher in comparison to norm data
of German children, which is consistent with previous
studies [23, 24]. Furthermore, the study group pre-
sents difficulties in social subscales of mental health.
Even though the patients did not perceive their proso-
cial behavior to be significantly different compared
to other children, their parents did. Since pediatric
chronic conditions have been linked to social deficits
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Table 3 Distribution of mental health self-report and parent report ratings in the SDQ and comparison to norm data
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Study sample Norm data® Sample vs. norm
data: one sample
t-test

n M [95% Cl] SD M SD p d

Self-report
Emotional symptoms 25 28 [2.01;3.59] 191 23 19 204 0.26
Conduct problems 25 1.5 (1.05;2.07] 1.23 20 14 086 -0.40
Hyperactivity 25 28 [1.89; 3.86] 239 37 20 099 -0.38
Peer problems 25 27 [2.12; 3.40] 1.56 2.0 16 023 0.45*
Prosocial behavior 25 79 [7.18;8. 74] 1.88 7.7 1.7 496 0.11
Total 25 10.0 [8.15;11.85] 447 10.0 46 999 0.00

Parent report
Emotional symptoms 44 2.2 [1.62;2.79] 1.91 20 3.05 482 0.11
Conduct problems 44 19 [1.52;2.44] 152 22 2.03 336 -0.19
Hyperactivity 44 4.2 [3.54; 5.00] 241 32 4.07 005 0.471**
Peer problems 44 24 [1.90; 3.05] 1.90 14 2.03 001 0.53***
Prosocial behavior 44 6.0 [5.34; 6.66] 2.16 83 2.03 001 -1.06%%*
Total 44 10.9 [9.48;12.38] 4.76 85 6.10 .002 0.50**

Note. Possible range for subscales 0-10 and total score 0-40. Higher scores represent lower mental health for all subscales, except prosocial behavior, where lower

scores correspond to more difficulties in prosocial behavior. C/ Confidence interval

b Norm data of children and adolescents, self-report [40]

€ Norm data of children and adolescents, parent report [41]

"p<.05
"p<.01
" p<.001.d=Cohen’s d

Table 4 Distribution of HRQoL and mental health as self-report in siblings and comparison to norm data

Siblings Norm data®® Sample vs. norm
data: one sample
t-test

n M [95% ClI] SD M SD p d

KIDSCREEN-27
Emotional symptoms 31 484 [45.17;51.70] 8.90 50.0 10.00 335 -0.18
Conduct problems 31 50.8 [47.54; 54.07] 8.91 50.0 10.00 618 0.09
Hyperactivity 31 53.1 [49.33; 56.87] 10.29 50.0 10.00 104 030
Peer problems 31 514 [47.78; 54.97] 9.80 500 10.00 440 0.14
Prosocial behavior 31 523 [47.85;56.74] 12.11 50.0 10.00 300 0.19

SDQ
Emotional symptoms 31 3.1 [2.16;4.09] 2.63 23 1.9 089 0.30
Conduct problems 31 14 [0.96; 1.88] 1.26 2.0 14 015 -0.48*%
Hyperactivity 31 39 [3.12;4.76] 2.24 37 20 562 0.09
Peer problems 31 2.5 [1.80; 3.23] 1.95 20 16 150 0.26
Prosocial behavior 31 85 [7.86;9.09] 167 7.7 1.7 015 047*
Total 31 11.0 [9.03;12.97] 537 10.0 46 308 0.19

Note. Possible range for the SDQ subscales 0-10 and total score 0-40. Higher scores represent lower mental health for all subscales, except prosocial behavior, where

lower scores correspond to more difficulties in prosocial behavior. C/ Confidence interval
b Norm data of the SDQ children and adolescents, self-report [40]

9 Norm data of the KIDSCREEN-27 children and adolescents, self-report [35]

"p<.05.d=Cohen’s d
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[47], it can be assumed that the patients in the pre-
sent study have compromised social skills. This is in
line with previous research indicating that permanent
dependency on medical technological devices creates
significant barriers in social life [48, 49] and is linked
to lowered self-esteem due to social exclusion, as it is
experienced by some ventilator-dependent children
[50]. This suggestion is underlined by the fact that not
only the parents but also the affected children gave sig-
nificantly higher ratings on the subscale peer problems
compared to norm data. Difficulties in social interac-
tion have already been addressed regarding HRQoL
in the present study and may put pediatric patients at
risk for having peer problems. Thus, children with rare
diseases may not have the chance to develop appropri-
ate social skills for forming healthy relationships with
same-aged youths. Apparently, as reflected by our
data, the second hypothesis especially applies to social
aspects of mental health. As mentioned before, neither
the use of the rather unspecific broad-band scales nor
the previous gender-specific findings seem to be the
case for this highly impaired sample. With respect to
emotional and behavioral problems, self-report and
parent-ratings on the total difficulties score and the
corresponding subscales had poor concordance.

Although research to date on HRQoL of siblings
of children with chronic diseases has suggested that
some siblings may have lowered HRQoL due to the
impact of the disease on the home environment [51],
this could not be found in our study sample. Instead, it
was shown that siblings of children with rare diseases
have comparable HRQoL to normative control data.
In addition, siblings reported neither impairment in
their HRQoL, nor their mental health, even indicating
fewer conduct problems and more prosocial behavior
than the healthy norm. One explanation for this find-
ing could be that siblings have a more positive view of
what it means to be healthy because they experience
their sister’s or brother’s illness as a daily reference
[52], or that taking on more responsibilities from a
younger age [28] teaches them to act more prosocial.
Moreover, there is evidence that having a chronically
ill brother or sister may positively affect the healthy
sibling, including a more caring and warm personal-
ity [53]. However, due to the overall mixed results on
HRQoL in siblings of children with chronic diseases, it
might still be helpful to offer targeted interventions to
improve the well-being of siblings. For instance, spe-
cial programs or leisure camps aimed at adjusting to
having a sibling with a chronic illness can help build
knowledge and self-esteem [51]. These results indi-
cate that the third and fourth hypotheses could not be
confirmed.
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Strengths and limitations
Within the study the following limitations should be con-
sidered. Due to the long study duration and demands of
data collection on patients, this study is based on a small
sample size, limiting statistical power and generalizabil-
ity and therefore results should be evaluated with care.
However, recruitment of this study group is particularly
challenging due to the severity of the diseases. Although
the heterogeneity of rare diseases might be a limitation,
there was one consistent feature, meeting the definition
of a rare disease resulting in technological dependency
in the progression of the disease. Thus, the study sample
does represent severe somatic illnesses, that are linked to
a particularly high level of care and disease management.
Recruitment of the patients took place in two institu-
tions in Germany. Therefore, transferring the results to
countries with other health care systems should be con-
sidered with precaution. Additionally, due to the fact that
only a part of the identified families could be included
within the CHROKODIL project, a selection bias cannot
be ruled out. Regardless of these constraints, the findings
of the present study deserve to be considered as relevant
data indicating the importance of psychosocial support
for children with severe rare diseases and their siblings.
Thus, somatic treatment should ideally go hand in hand
with individually tailored psychosocial interventions.

Conclusions

The results contribute to the existent research by dem-
onstrating that HRQoL and mental health in children
and adolescents with rare diseases resulting in techno-
logical dependency in the progression of the disease may
be negatively impacted, especially regarding social and
emotional aspects with medium to high effects. There-
fore, social deficits and peer problems may best be tar-
geted in specific programs that teach social skills and
foster prosocial behavior and peer relationships, reduc-
ing loneliness by improving social acceptance. Regarding
the assessment of HRQoL and mental health, both self-
report and parent reports should be obtained whenever
possible. Finally, this study highlights the importance of
the psychosocial assessment of siblings in families with a
child diagnosed with a rare disease.

Abbreviation
HRQOL: Health-related Quality of Life.
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