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Abstract: (1) Parents caring for children and adolescents with rare diseases fear the long-term
progression of the child’s disease and the loss of their parental role. The aim of this study was
to examine the quality of life, mental health and associated protective factors of mothers and
fathers caring for children with rare diseases requiring mechanical long-term ventilation. (2) In a
cross-sectional design, data on quality of life, mental health, coping mechanisms, social support and
family functioning from n = 75 affected families were collected using standardized psychometric
questionnaires. (3) Mothers compared to fathers were significantly more impaired in their quality of
life and mental health. Protective factors significantly associated with the respective outcomes for
mothers were coping mechanisms, social support and family functioning, whereas for fathers solely
the latter was found to be significant. Multiple regression analyses showed that family functioning
may be the most important predictor of quality of life and mental health. (4) The results support the
need for family-oriented care in parents of children with rare diseases. To reach optimal efficiency,
health care providers should not only screen parents for psychosocial impairment but also provide
interventions that consider gender-specific differences in psychological health.

Keywords: parents; rare disease; gender differences; mechanical ventilation; mental health;
quality of life

1. Introduction

Despite an increasing interest in patients with rare diseases over the last few years, parents as
the caregivers of affected children have received little attention within the healthcare system and in
healthcare research. Rare diseases are defined as diseases affecting less than one in 2000 people [1]
and are characterized by a severe, chronic, often degenerative and life-shortening course as well as
limited treatment options and a loss of independence in everyday life [2]. Therefore, rare diseases
in childhood and adolescence have a tremendous impact on the psychosocial situation of all family
members, since they demand a high level of care and disease management by the affected families [3].
Given the severity of most rare diseases and the number of people affected by them, their importance
in health care is considerable [4]. In particular, mothers of children with rare diseases face long-term
challenges and major sacrifices including social isolation and financial adversity as they mostly take
the main caregiving role [5-7]. It is therefore not surprising that mothers and fathers of children with
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rare diseases experience different levels of stress that may lead to negative psychosocial outcomes in
accordance with their gender [8].

Given the aforementioned factors, the Caregiving Process and Caregiver Burden Model provides
a multidimensional framework that describes the caregiving burden of parents of children with chronic
conditions [9]. This model incorporates previous frameworks that explored the mechanisms behind
caregivers’ physical and psychological health [10-12], the latter including constructs such as quality of
life (QoL) and mental health. The concept of QoL is described as “the individual’s perception of their
position in life in the context of the culture and value systems in which they live, in relation to their
goals, expectations, standards and concerns” [13]. The definition of mental health, on the other hand,
comprises the “flexibility and ability to cope with adverse life events and function in social roles” [14].
According to the Caregiving Process and Caregiver Burden Model, psychological health is directly
influenced by supportive factors, which include coping, social support and family functioning [9].
These factors have been confirmed primarily in caregiving mothers of children with cerebral palsy [15].

Evidence suggests that long-term caregiving for children and adolescents with rare diseases
is associated with impairment in psychological health [3,16]. Among parents, those caring for rare
disease-afflicted children and adolescents requiring mechanical long-term ventilation may be especially
burdened [17,18]. The impairment of mental health in these parents is considerably high due to
fears, insecurities and worries about the child’s life [19]. As a result of the enormous physical and
psychological efforts by the parents, quite often mental health issues develop [17]. Not surprisingly,
studies have found that parents caring for patients with mechanical long-term ventilation are at high
risk of clinical depression [20,21]. Moreover, caregivers of technology-dependent children have been
found to have a higher prevalence of depression and lowered QoL [20].

Resources and behaviors of parents that may play an important role in adjusting and adapting to
the demands of caring for technology-dependent children include coping, social support and family
functioning. In previous research, social support, was found to be a protective factor for psychosocial
health outcomes in parents of technology-dependent children [20,21]. Moreover, family functioning has
been significantly associated with symptoms of depression [22,23]. Coping mechanisms as important
supportive factors for psychosocial outcomes in parents of technology-dependent children were
only addressed briefly in previous research [21]. Although a gender-specific reaction regarding the
perceived stressors may be expected, the experience of fathers has largely been neglected in the
literature. As previous studies on caregivers with technology-dependent children put the emphasis on
female rather than male caregivers, the specific psychosocial needs of fathers have not been explored
sufficiently in this study population [17,20,21].

While it is obvious that caring for a child with a rare disease is a major challenge for affected
parents, there is little quantitative research on this subject. In order to improve psychosocial support
for parents caring for children and adolescents suffering from rare diseases that require mechanical
long-term ventilation, it is essential to better understand various aspects and influencing factors of
QoL and mental health. Since research remains biased towards focusing on mothers as caregivers of
rare disease-afflicted patients, a focus on gender comparison between parents was set [8]. Moreover,
in contrast to previous research, this study examined parents of children with a heterogeneous group
of rare diseases embedded in a theoretical framework, using validated instruments. The following
research questions were addressed:

1.  Are there differences in the distribution of QoL and mental health between mothers and fathers
caring for children and adolescents with rare diseases requiring mechanical ventilation?

2. Is there a significant association between coping and supportive factors and the psychosocial
outcomes of QoL and mental health of affected parents?

In this regard, the following hypotheses were tested: (a) QoL and mental health are significantly
lower in mothers than in fathers of rare disease-afflicted children; (b) there are significant differences
between affected mothers and fathers regarding their coping mechanisms, social support and family
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functioning; and (c) general coping, social support and family functioning are significant predictors for
QoL and mental health in parents of rare disease-afflicted children.

2. Materials and Methods

2.1. Study Design

The presented data are part of the CHROKODIL project, which investigated the psychosocial
needs of families caring for a child or adolescent suffering from a severe chronic disease. In the case
of the project presented here, the parents of children and adolescents with rare diseases requiring
mechanical ventilation were investigated cross-sectionally by means of standardized psychometric
questionnaires. The study represents an extension of the study conducted by Johannsen et al. (2020),
which investigated psychosocial needs of the families of children with neuromuscular diseases [24].
The study was funded by the Werner Otto Foundation and received ethical approval by the Medical
Chamber Hamburg (PV 4361).

2.2. Variables and Instruments

Quality of life: The Ulm Quality of Life Inventory for Parents (ULQIE) [25] assesses perceived
QoL in parents of chronically ill children. The instrument consists of 29 items, which are answered on a
five-point rating scale. Five respective subscales measure physical and daily functioning, satisfaction with
family support, emotional strain due to the child’s illness, self-development and well-being. The total
scale illustrating overall QoL is calculated by averaging all ratings, with higher scores indicating greater
QoL. The ULQIE total score ranges from 0 to 4. The ULQIE has shown high internal consistency and
high retest reliability in a sample of German parents of children with chronic diseases [25].

Mental health: The Brief Symptom Inventory (BSI) [26] is an internationally recognized screening
method used to obtain initial information on mental health. The instrument consists of 53 items,
which are answered on a five-point rating scale. Nine respective subscales measure somatization,
obsession—compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety,
paranoid ideation and psychoticism. Additionally, the Global Severity Index (GSI) is used to provide a
composite score of overall distress by summing up the mean values of the nine symptom subscales.
The GSI ranges from 0 to 36. Higher BSI scores indicate greater mental health. Sum scores can be
converted into T-scores according to the normative population of the test manual. T-scores greater
than or equal to 63 of the GSI or two or more subscales are defined as clinically significant [27].
The psychometric properties of the German version of the BSI were found to be good [28].

Coping: The Coping Health Inventory for Parents (CHIP) [28] is a 45-item checklist assessing
parents” self-reported coping patterns toward their child’s disease. It comprises the subscales
(1) maintaining family integration, cooperation and an optimistic definition of the situation;
(2) maintaining social support, self-esteem and psychological stability; and (3) understanding the
health care situation through communication with other parents and consultation with medical staff.
Items are rated on a four-point rating scale. Additionally, a total CHIP score is used by the sum of
points for all items. The total CHIP score can range from 0 to 135, with higher scores representing
greater use of the respective coping pattern. The German version of the CHIP has shown acceptable
internal consistency and retest reliability [29].

Social support: The Oslo-Social Support Scale (OSSS-3) [30] is a brief checklist measuring the
level of social support. It consists of three items asking about the number of people one can rely on
regarding personal problems, the evaluation of third parties’ interest in oneself and the possibility of
getting practical support from neighbors and friends. The higher the sum score, the stronger the social
support, with scores ranging between 3 and 14. The German version of the OSSS-3 has shown good
psychometric properties [31].

Family functioning: The German version of the Family Assessment Measure (FAM) [32] was
used to describe the functioning of the family as a whole. It consists of 40 items, which are answered
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on a four-point rating scale. In addition to the seven following subscales: task accomplishment,
role performance, communication, emotionality, affective involvement, control and values/norms,
the FAM contains the two following control scales: social desirability and defense. In this study;,
the total FAM score of the general scale was solely used to capture the resources and problems of the
families by summing up all values; the score ranged from 0 to 120. Higher scores indicate worse family
functioning. The FAM has shown acceptable psychometric properties [32].

Socio-demographic and clinical variables: Parents completed a study-specific questionnaire
about their gender, age, socioeconomic status, marital status and family structure. Clinical variables
included classification of pediatric diseases that may require ventilation according to the guidelines of
the German Society of Pneumology and Mechanical Ventilation [33], as well as types and duration
of ventilation.

2.3. Sample

The eligibility criteria were as follows: Families were included in the study if they had at least
one child under 21 years of age with a diagnosed severe disease, currently requiring mechanical
ventilation or potentially requiring mechanical ventilation in the progression of the disease. Since data
were also collected from the affected children, severe physical, mental or cognitive impairments,
making participation impossible or unreasonable, were set as exclusion criteria. Written consent was
obtained from all participants before enrollment. All participants were allowed to withdraw from the
study at any given time.

Within the CHROKODIL project, 211 families with children or adolescents with severe chronic
diseases either currently requiring ventilation or potentially prospectively requiring ventilation were
identified between 2014 and 2015 from the long-term mechanical ventilation center “Lufthafen” of the
Altonaer Children’s Hospital and the clinic for “Neuropediatrics” of the University Medical Center
Hamburg-Eppendorf. Families were excluded due to lack of consent to participate (n = 65), lack of
German language skills (1 = 2), lack of contact data (n = 2) or due to the child’s age being over 21
(n =9). Questionnaires were handed out to 134 families. The response rate was 57%. Written consent
from 77 families was obtained. Additionally, two families had to be excluded due to the fact that either
only the grandparents’ or only the ill child’s data were available. Finally, a total of 75 families with
110 parents including 72 mothers and 38 fathers participated in the study. Data for both parents were
available for 35 families. Data for only 1parent were available for 37 mothers and 3 fathers. All children
of the affected families were afflicted with a disease that met the definition of a rare disease according
to the European Commission [1].

2.4. Statistics

Descriptive statistics of all variables and subscales were calculated. Differences between mothers
and fathers were investigated using the t-test for dependent samples. To give an indication of the size
of the effects, Cohen’s d was calculated. To investigate the bivariate associations between predictor and
outcome variables, Pearson correlations were used. In order to define predictors of QoL and mental
health, multiple linear regression models were conducted. Statistical significance was set at p < 0.05
(two-tailed). To address a possible bias of the partially overlapping sample, multiple imputation using
the Markov Chain Monte Carlo (MCMC) approach was used. All analyses were conducted using
SPSS Statistics 26 (IBM Corp., Armonk, NY, USA) and GraphPad Prism version 8 (GraphPad Software,
San Diego, CA, USA).

3. Results

The main characteristics of the parents are shown in Table 1. The underlying classifications of
pediatric diseases were central respiratory disorders (8.0%), restrictive ventilatory disorders (80.0%) and
obstructive ventilatory disorders (12.0%). The age of the parents of the rare disease-afflicted children
was significantly lower in mothers (M = 40.1, SD = 7.38) than in fathers (M = 43.1, SD = 7.38), t = -1.99,
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p = 0.049. The children’s ages ranged between 6 and 21 years (M = 9.5, SD = 5.48). The technology
dependence of the children ranged between 0 and 24 h per day (M = 12.5, SD = 6.61).

Table 1. Demographic data of study sample (1 = 75 families).

Characteristics n %
Children’s gender
Female 26 34.7
Male 49 65.3
Marital status
Single Parent 8 10.5
Married 53 71.0
Divorced 14 184
Socioeconomic status of the families
Low (1; %) 10 13.3
Moderate (1; %) 33 44.0
High (1; %) 32 4.7
Family structure
One-child family 54 75.0
Two-child family 14 194
Three-child family 7 9.7
Child’s dysfunction
Isolated pathology 6 7.9
Multiple disabilities without progression 23 30.3
Multiple disabilities with progression 4 5.3
Neuromuscular diseases 43 56.6
Ventilation
No Mask 25 33.3
Mask 25 33.3
Tracheostoma 25 33.3

Note: socioeconomic status of the families computed according to Winkler and Stolzenberg (2009) [34].

3.1. Differences between Mothers and Fathers in Quality of Life

Table 2 shows the distribution of QoL according to the ULQIE scales for both mothers and fathers.
Additionally, gender differences are given. On nearly all subscales, scores were lower for mothers than
fathers. On the well-being and total score subscales, the scores of mothers were significantly lower
compared to fathers, with effect sizes ranging from small to medium. This means that an average
mother has a QoL that is half a standard deviation unit lower than that of an average father.

Table 2. Comparison of quality of life (QoL) between mothers and fathers of children and adolescents
with rare diseases requiring mechanical long-term ventilation.

Mothers Fathers
4 d
M SD M SD

Physical and daily functioning 2.6 0.75 2.8 0.68 0.087 -0.27
Satisfaction with family 3.1 0.68 3.2 0.67 0.749 —-0.05
Emotional stability 22 0.79 24 0.76 0.080 -0.25

Self-development 1.8 0.83 1.8 0.77 0.973 0.01
Well-being 2.6 0.66 3.1 0.63 0.001 *** —-0.58
Total score 2.5 0.54 2.7 0.52 0.014 * -0.37

Note: Ulm Quality of Life Inventory for Parents (ULQIE) subscales. For means, standard deviations are given.
Comparison between groups is assessed with two-sample t-test for dependent samples. * p < 0.05, *** p < 0.001,
d = Cohen’s d.
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3.2. Mental Health

Table 3 shows the distribution and sex difference of mental health according to the BSI between
mothers and fathers. Mothers showed higher scores in all subscales, with the interpersonal sensitivity,
anxiety, hostility and global severity index subscales reaching significance. Respectively, effect sizes
ranged from small to medium.

Table 3. Comparison of mental health between mothers and fathers of children and adolescents with
rare diseases currently or potentially prospectively requiring mechanical long-term ventilation.

Mothers Fathers

M SD M SD P d
Somatization 25 3.54 14 2.31 0.093 0.340
Obsessive-compulsive 35 341 24 2.83 0.077 0.326
Interpersonal sensitivity 1.9 211 0.8 1.89 0.003 ** 0.510
Depression 2.1 2.14 1.3 2.36 0.066 0.356
Anxiety 2.2 2.23 1.0 1.42 0.003 ** 0.588
Hostility 2.2 2.07 1.3 1.78 0.020 * 0.456
Phobic anxiety 0.6 1.14 0.4 0.71 0.157 0.266
Paranoid ideation 2.3 2.74 1.6 2.38 0.169 0.263
Psychoticism 0.9 1.26 0.6 1.34 0.257 0.202
Global severity index 19.9 16.48 11.9 13.77 0.006 ** 0.446

Note: Mean values and standard deviations for sum scores, with higher scores indicating higher psychological
distress. d = Cohen’s d. Global Severity Index = sum of all items of the Brief Symptom Inventory. * p < 0.05,
**p<0.01.

Figure 1 shows the proportion of BSI scores in mothers and fathers that are in the clinical range of
mental health for each subscale and the GSI. In order to determine this proportion, the above-mentioned
cut-off was used. Clinically significant cases were found in all domains for both mothers and fathers.
In this regard, 31.2% of mothers and 13.2% of fathers scored to the point of clinical concern.

30—
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Figure 1. Percentage of mothers and fathers with clinically significant Brief Symptom Inventory
(BSI) scores.

3.3. Differences between Mothers and Fathers in Coping and Supportive Factors

Table 4 shows the distribution and gender-specific comparison of coping and supportive factors in
mothers and fathers. Significant differences in the following coping mechanisms: maintaining family
integration (CHIP-FAM), understanding health care situation (CHIP-MED) and coping sum score
(CHIP-Total), were found between mothers and fathers, with a small effect size. No other difference
reached significance.
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Table 4. Distribution of coping, social support and family functioning of parents of children and
adolescents with rare diseases requiring mechanical long-term ventilation and comparison of mothers
and fathers.

Mothers Fathers
P d
M SD M SD
CHIP-FAM 40.7 8.35 38.0 8.01 0.067 0.328
CHIP-SUP 38.6 6.87 37.1 7.31 0.180 0.218
CHIP-MED 15.7 4.29 14.1 4.05 0.033 * 0.378
CHIP-Total 95.0 17.67 89.2 17.58 0.056 0.329
0OSSS 9.7 2.76 9.7 2.39 0.839 0.022
FAM 23.9 7.02 249 7.29 0.407 0.141

Note: For means, standard deviations are given. CHIP-FAM = maintaining family integration, CHIP-SUP =
maintaining social support, CHIP-MED = understanding health care situation, OSSS = Oslo Social Support Scale.
FAM = Family Assessment Measure. d = Cohen’s d. * p < 0.05.

3.4. Predictors of QoL and Mental Health

Table 5 shows the Pearson correlation coefficients and levels of significance of possible associations
between predictor and outcome parameters. For the mothers almost all predictors were significantly
correlated with QoL and mental health, with the exception of the coping mechanism CHIP-FAM.
In contrast, for the fathers the only significant correlations were found between QoL and family
functioning as well as between mental health and family functioning.

Table 5. Pearson correlation between predictor and outcome parameters.

Quality of Life Mental Health
Mothers Fathers Mothers Fathers
CHIP-FAM 0.12 -0.01 -0.12 -0.02
CHIP-SUP 0.34 ** 0.08 -0.30* -0.17
CHIP-MED 0.25* 0.07 -0.25* -0.16
CHIP-Total 0.25* 0.05 -0.23 % -0.12
0OSSS 0.37 ** 0.21 —0.47 ** -0.07
FAM —0.46 ** —0.34 ** 0.44 ** 0.30 *

Note: CHIP-FAM = maintaining family integration, CHIP-SUP = maintaining social support, CHIP-MED =
understanding health care situation, CHIP-Total = coping sum score, OSSS = Oslo Social Support Scale, FAM =
Family Assessment Measure. * p < 0.05, ** p < 0.01.

Table 6 shows the multiple regression model with all predictors of QoL and mental health for both
mothers and fathers. The analyses of QoL revealed that age of the child and family functioning were
significant predictors of mothers’ QoL. The final model reached significance (R? = 0.364, p < 0.001).
Among fathers, the predictor family function was significantly associated with QoL. Again, the model
could be confirmed (R? = 0.180, p = 0.039). The multiple regression models with affiliated predictors of
mental health are shown separately for mothers and fathers. Social support was a significant predictor
for mothers’” mental health, with the model reaching significance (R? = 0.362, p < 0.001). In contrast,
significant predictors for mental health among fathers were ventilation and family function. The final
model reached significance (R2 =0.187, p = 0.015).

To investigate whether the different coping strategies as predictors have a different influence on
the overall models of QoL and mental health, they were added individually to the multiple regression
analyses. It was found that there was no major difference, whether using the individual total coping
mechanisms or general coping mechanism as a predictor.
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Table 6. Predictors of quality of life and mental health in mothers and fathers.

Predictors of Quality of Life

Mothers Fathers
b SE P b SE P
Intercept 1.840 0.574 0.001 ** 3.274 0.780 0.001 ***
Age of child 0.024 0.011 0.030 * 0.001 0.015 0.937
Ventilation 0.013 0.122 0.914 -0.158 0.161 0.327
CHIP-Total 0.005 0.003 0.114 0.001 0.005 0.995
0OSSS 0.045 0.027 0.102 0.038 0.035 0.278
FAM -0.022 0.010 0.038 * -0.033 0.013 0.009 **
F df p Rzadj F df p Rzadj

8.12 5.69 0.001 0.319 3.09 5.69 0.039 0.121
Predictors of Mental Health

Mothers Fathers
b SE p b SE P

Intercept 40.589 15.186  0.008 ** 0.595 13.819 0.966

Age of child —0.388 0.308 0.208 -0.222 0.218 0.307
Ventilation 2.008 3.415 0.557 6.138 2.502 0.014 *

CHIP-Total -0.132 0.094 0.163 -0.074 0.090 0411

0OSSS -1.949 0.690 0.005 ** 0.032 0.591 0.956
FAM 0.541 0.277 0.051 0.632 0.225 0.005 **

F df P Rzadj F df 4 Rzadj

7.97 5.69 0.001 0.316 3.19 5.69 0.015 0.128

Note: ULQIE total score and BSI Global Severity Index. Ventilation: Yes = 1 and No = 0. CHIP-Total = coping sum
score, OSSS = Oslo Social Support Scale, FAM = Family Assessment Measure. *p < 0.05, **p < 0.01, **p < 0.001.

4. Discussion

Since rare diseases have a severe impact on patients and families, it is important that decisions
regarding health services are based on data obtained from the affected families and children
themselves [35]. The assessment of QoL and mental health of parents caring for children with rare
diseases is therefore particularly valuable in customizing further support. Consequently, the present
study explored QoL and mental health of parents caring for rare disease-afflicted children requiring
mechanical long-term ventilation and supportive factors of the respective constructs.

Findings indicate that in families caring for children with rare diseases requiring long-term
ventilation, mothers have significantly lower global QoL in comparison to their male counterparts.
This is in line with previous research on parents of children with chronic diseases [36-39].
Although mothers had lower scores in most of the subscales compared to fathers, a significant
difference could only be found for the well-being scale, which assesses perceived discomfort in the
areas of physical activity and dejection. A possible explanation may be that mothers of children with
a rare disease requiring long-term ventilation are the main caregivers of their children, leading to
impairment in personal and professional life.

With regards to parental mental health, mothers reported significantly higher overall psychological
distress in comparison to fathers, which is in line with previous findings on mental health of parents
of chronically ill children [40,41]. Moreover, mothers reported higher psychological distress in all
subscales. A more nuanced view of the mental health subscales shows that mothers compared to
fathers showed significantly higher scores in the somatization, obsessive-compulsive, interpersonal
sensitivity, depression, anxiety and hostility subscales. These findings correspond to the findings
that close to a third (31.2%) of the affected mothers showed clinically relevant emotional distress,
whereas only more than a tenth (13.2%) of the fathers showed this. The findings on the respective
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constructs demonstrate that the emotional burden of the child’s illness is more noticeable in mothers
than in fathers. Therefore, these results on parental QoL and mental health confirm our first hypothesis.

Regarding protective factors, mothers in comparison to fathers showed significantly greater use
of overall coping mechanisms. Moreover, the maintaining family integration and understanding
the health care situation coping mechanisms were significantly more used by mothers than fathers.
No other differences between affected mothers and fathers could be found regarding the remaining
protective factors. These findings on the mothers’ greater use of coping mechanisms may be a
consequence of the heightened burden due to the extensive caregiving required by the child’s disease.
This goes along with a study that found the same gender differences in the use of coping strategies in
parents of children with chronic renal failure [36]. Significant correlates of QoL and mental health in
mothers were overall coping mechanisms, social support and family functioning, whereas in fathers
only family functioning was associated with the respective outcomes. The second hypothesis on
adaptive coping mechanisms can therefore solely be confirmed for the affected mothers. In particular
the strong associations between the main outcomes QoL and mental health and the predictor family
functioning in affected parents is in accordance with previous research, showing that better family
functioning is associated with better parental mental health [21,22].

In the multiple regression analyses, family functioning was identified as a risk factor for mothers’
and fathers’ QoL, while also being a significant risk factor for mental health in mothers. This not
only corresponds to the Caregiving Process and Caregiver Burden Model [9] but can also be found in
a previous study on caregivers of technology-dependent children [20]. These findings suggest that
family functioning may play a central role in the psychological health of affected caregivers. Therefore,
healthcare providers working with families of children with rare diseases should support and care
for the family as a whole in a family-based intervention approach. Besides family functioning, age of
the child was found to be a significant predictor of QoL in mothers, with QoL increasing with age.
In addition, the child’s current or prospective dependency on mechanical long-term ventilation was
found to be a significant predictor of mental health in fathers, with higher psychological distress
associated with the child’s dependency on mechanical long-term ventilation. Social support was
found to be the only significant predictor of mental health in mothers. In previous studies, similar
findings have been found. Social support was found to be the only significant predictor of mental
health in mothers. In previous studies similar findings have been found, with mothers caring
for ventilator-assisted children at home reporting greater social support, the lower the depression
rate [21]. In summary, it seems that the key mechanism for psychological health outcomes in parents
of children with rare diseases may be the family unit, whereas protective factors like social support
and coping mechanisms may only play a secondary role. These findings are in concordance with a
study that verified the Caregiving Process and Caregiver Burden Model in mostly female caregivers of
children with cerebral palsy [15]. The third hypothesis can therefore only partly be confirmed in this
study population.

These findings also highlight a difference in caregiver burden between mothers and fathers.
This may be explained by the fact that the caregiving role in this study population was very traditional,
with over 70% of mothers having predominantly taken over the primary caregiving of the afflicted
child. This might explain the gender differences in the associated stressors of having a child with a
rare disease.

Study Limitations

There are some limitations to consider with this study. Even though the heterogeneity of rare
diseases may be limited in this small sample, the only consistent characteristic being the children’s
current or prospective dependency on mechanical long-term ventilation, the study sample does
represent severe somatic diseases, all of which are associated with a particularly high need for care and
a high level of disease management. Moreover, the study group represents a sample challenging to
recruit. Patients were recruited at two institutions in northern Germany; thus, a transfer of results
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to countries with differing health care systems should only be done with caution. In light of these
limitations, the results of this study should be considered preliminary. A replication of these results
through international and longitudinal research studies seems desirable.

5. Conclusions

Our findings contribute to the existing literature by showing that there are significant differences in
mothers and fathers of children with rare diseases requiring mechanical long-term ventilation regarding
their QoL and mental health. Mothers seem to be more negatively impacted by their child’s disease than
their male counterparts. Caring for a child with a rare disease can be seen as an ongoing life stressor,
for which intrapersonal adaptation in particular seems to be essential. Psychosocial support services
should therefore aim at strengthening the family situation, overcoming social isolation, strengthening
intra-familial relationships and reinforcing coping strategies for the handling of the child’s disease.
Finally, since the mothers’ evaluation suggests that mechanical ventilation does not have adverse effects
on either their QoL or mental health, an early initiation of ventilatory assistance may be recommended.
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