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Abstract 

Background: The COVID‑19 pandemic is affecting many areas of life and has posed additional strains on the highly 
vulnerable group of caregivers of children with rare diseases (RDs). The psychosocial situation of the family caregivers 
deserves more attention, both in research and practice. The current study explores the distress level of caregivers of 
children with RDs, their psychosocial information needs, and caregiver‑reported health‑related quality of life (HRQoL) 
of children with RDs in times of the COVID‑19 pandemic.

Methods: Data from a cross‑sectional online survey conducted within the German CARE‑FAM‑NET project (children 
affected by rare diseases and their families-network) between March and August 2020 were examined. The study sample 
included 149 family caregivers, mostly mothers (83.2%) of 167 children with RDs. The survey assessed demographic 
and disease‑related characteristics, distress and everyday problems of caregivers (Distress Thermometer for Parents; 
scale 0–10), psychosocial information needs (self‑developed items; scale 0–100), and caregiver‑reported HRQoL of the 
children with RDs (DISABKIDS Chronic Generic Measure, short‑form; scale 0–100). Using descriptive statistics, we ana‑
lyzed the psychosocial situation of families during the COVID‑19 pandemic. We further conducted correlation analysis 
to investigate interrelations.

Results: The distress level among caregivers was high (M = 6.84, SD = 2.43); 89.6% reported clinical distress (≥ 4). 
Everyday problems (e.g., sleep problems, fatigue, being out of shape, fears, feeling tense or nervous, and worry) were 
frequent. Caregivers reported a wide range of psychosocial information needs. In about half of the children (49.5%), 
caregiver‑reported HRQoL was low, while average HRQoL (M = 58.7, SD = 19.5) was comparable to parent‑reported 
norm data of children with severe clinical conditions. Distress correlated positively with psychosocial information 
needs (r = 0.40), and negatively with the caregiver‑reported HRQoL of the children (r =  − 0.46).

Conclusions: This study indicates a high psychosocial burden on family caregivers of children with RDs during the 
early COVID‑19 pandemic, characterized by high distress levels and wide‑ranging everyday problems, unmet psy‑
chosocial information needs, and reduced caregiver‑reported HRQoL in children with RDs. The findings highlight the 
ongoing need for target group‑specific, low‑threshold support services (e.g., websites) during and after the pandemic.
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Background
Living with a child with a rare disease (RD) represents 
an immense psychosocial burden for the whole fam-
ily [1, 2]. Issues specific to RDs include delayed diagno-
sis, complexity of symptoms, limited medical expertise 
and barriers in accessing the care system, geographically 
dispersed patient groups, and ignorance of the general 
population [3–11]. Parents of children with rare genetic 
syndromes experience higher levels of distress and men-
tal health difficulties compared to parents of children 
with other disabilities [12]. Families with children with 
RDs from nations with well-resourced health care sys-
tems, such as Germany [13], the Netherlands [14], and 
Northern Ireland [15], consistently report not receiving 
adequate psychosocial care following a diagnosis of an 
RD. More information on psychosocial support options 
and social-legal counseling is needed in this population 
[1, 8, 13, 16–18]. A relationship between access to psy-
chosocial information and distress levels is conceivable. 
For instance, improved access to information predicted 
the well-being of parents of children with various dis-
abilities [19]. In a setting of family-centered care, being 
provided with general information (e.g., on community 
services) strongly correlated with family empowerment 
[20]. However, the association between access to psycho-
social information and distress has not yet been studied 
specifically for the unique group of caregivers of children 
with RDs.

The COVID-19 pandemic and its associated stress-
ors placed a burden on families and negatively affected 
the mental health of children in the general population 
[21, 22]. Several studies indicate that COVID-19 restric-
tions placed an even greater burden on families that were 
already heavily strained before the pandemic, primar-
ily due to the higher risk of severe illness, disruption 
of routine care, concerns about safely accessing health 
care, as well as social and economic hardship [23–26]; 
for instance, overwhelmed hospitals and delayed exami-
nations affect those most in need of regular medical 
care [27]. In addition, many of the few existing face-to-
face support offerings were canceled due to COVID-19 
restrictions. Initial findings indicate that parents of chil-
dren with a congenital RD had significantly lower quality 
of life and higher mental health impairment during the 
first years of the COVID-19 pandemic compared with a 
control group and norm data [28]. Thus, the COVID-19 
pandemic may have further exacerbated health dispari-
ties [29]. As the pandemic has simultaneously strained 

existing healthcare, policy, and research capacity, there 
is now concern that psychosocial care for families with 
children with RDs will be further compromised [28].

Pre-pandemic results on the variables of distress and 
psychosocial information needs among caregivers of chil-
dren with RDs and HRQoL among their children with 
RDs are limited, and research on the psychosocial burden 
during the pandemic is still in its infancy. A more com-
prehensive understanding of the situation of families liv-
ing with an RD in times of the COVID-19 pandemic is 
critical and may highlight the importance of family-cen-
tered mental health care. Ameliorating distress in family 
caregivers could indirectly also benefit the well-being of 
the children and their adjustment to the disease [30–33] 
and the well-being of healthy siblings [34].

The current study addresses the distress level and 
psychosocial information needs among caregivers of 
children with RDs, and the caregiver-reported HRQoL 
among their children during the first year of the COVID-
19 pandemic. We investigate 1) the level of distress, prev-
alence, and everyday problems associated with clinical 
distress among family caregivers of children with RDs; 
2) the content and amount of psychosocial information 
required by caregivers of children with RDs; 3) caregiver-
reported HRQoL of children with RDs compared with 
norm values of children with chronic conditions. We 
further explore the interrelations between the studied 
variables. The goal of this work is to inform next steps 
in developing psychosocial information and support 
for families of children with RDs during and after the 
pandemic.

Methods
Study design and sample
The current analyses were run on a data set that we 
collected within the German CARE-FAM-NET pro-
ject–Children affected by rare diseases and their families-
network [35]. Ethical approval for all studies linked to 
the CARE-FAM-NET project was gained from the Eth-
ics Committee of the Medical Chamber Hamburg (PV 
5749). All participants provided consent to this study.

A cross-sectional online survey was administered via 
LimeSurvey (Version 2.62.2+170203) between March 
and August 2020. The survey included the first COVID-
19 wave in Germany (weeks 10–20 of 2020), as well as an 
interim phase over the summer with fewer cases (weeks 
21–39 of 2020) [36]. COVID-19 restrictions during the 
study period included: school and daycare closures; 
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widespread closures including restaurants and retail, as 
well as zoos and playgrounds; contact restrictions (max. 
2 people or own household)–hence the cancellation of 
events including leisure and sports activities; wearing 
mouth and nose protection [36]. We planned the study 
before the pandemic, which means that no direct ques-
tions related to COVID-19 were asked. Participants were 
recruited via ACHSE–Alliance of chronic rare diseases–, 
the German umbrella organization of support groups 
concerned with RDs, as well as via additional support 
groups, social media, and stakeholders in the field of RDs 
(e.g., associations, practitioners). Relatives that affirmed 
to care for at least one child (no age restriction) with a 
diagnosed or probable RD were allowed to participate. 
Having a confirmed RD diagnosis was not an inclusion 
criterion, as reasonable suspicion of an RD without being 
able to give a formal diagnosis is common in the realm 
of RDs. Due to the nature of the online survey, internet 
access and sufficient German skills were needed to par-
ticipate. There were no further in- or exclusion criteria. 
In total, 202 participants gave informed consent and 
accessed the online survey. Of these, 24 were excluded 
from participation because they did not confirm to be 
a relative caring for a child with an RD. In addition, 29 
dropped out before answering any of the main variables 
of interest and were excluded from the following analy-
ses. Of the remaining 149 participants, 133 completed 
the survey in full; 16 participants completed only parts of 
the survey, which we included in our analyses.

Measures
The online survey incorporated validated instruments 
as well as self-developed items derived from a qualita-
tive pre-analysis [see Additional file  1]. Due to adaptive 
questioning (e.g., date of diagnosis was only asked when 
previously indicated that a diagnosis had been confirmed; 
the questionnaire on the HRQoL of children was only 
administered to parents with children aged 4  years and 
older), the number of items varied from 107 to 122 ques-
tions. Furthermore, some items had to be answered for 
each child with RD in the family. The average completion 
time was approximately 20 min.

Sociodemographic and disease‑related characteristics
Sociodemographic data included sociodemographic 
background information; confirmed diagnosis (yes/no); 
time since diagnosis (if a diagnosis was confirmed); in- 
and outpatient treatment of the child(ren) with RD in the 
last two weeks/ the last year (yes/no); and physical, men-
tal, and social functional impairment of the child(ren) 
with RD (yes/no/no comment). Information on the diag-
nosis of the child was not collected, as the anonymity of 

the participants would then no longer have been guaran-
teed due to the rarity of some RDs in Germany.

Distress of caregivers
An adapted version of the Distress Thermometer for 
Parents (DT-P, [37]) was used to assess the distress level 
of family caregivers. The DT-P is a well-validated, brief 
screening instrument identifying overall distress and its 
sources in parents of children with chronic diseases and 
has shown acceptable psychometric properties [38]. It 
was originally adapted from the Distress Thermometer 
frequently used in oncology medical care [39, 40] and has 
already been used in samples of parents of children with 
diverse RDs [30, 41].

The DT-P consists of a thermometer and a problem 
list. On the thermometer, caregivers rate their overall dis-
tress (physically, emotionally, socially, and practically in 
general) experienced in the past week on a visual analog 
scale ranging from no distress (0) to extreme distress (10), 
with a score ≥ 4 indicating clinically elevated distress. The 
cutoff was determined in the original study with parents 
of children with chronic diseases [37] and has also been 
used in samples of parents of children with RDs [30, 41]. 
The problem list inquires about the experience of eve-
ryday problems in the domains practical, family/social, 
emotional, physical, cognitive, and parenting problems 
(separate for < 2-year-old and ≥ 2-year-old children) over 
the past week (yes = 1, no = 0), e.g., “feeling tense or nerv-
ous”. A total problem score (sum of reported problems) 
and problem domain scores (sum of reported problems 
per domain) can be calculated. Correlations between the 
distress score and problem list scores provide prelimi-
nary evidence as to whether experiencing problems from 
the list might be related to elevated distress levels and 
which domains might be particularly relevant. In addi-
tion, item scores (percentage of yes answers for individual 
items) provide important insight into which problems are 
most prevalent.

For the present survey, the project team translated the 
original English wordings into a German version. The 
translation process was monitored by the principal inves-
tigator. In the case of ambiguous translations (e.g., “out 
of shape/condition”), we discussed options and decided 
jointly. We added three items to the emotional problem 
domain from the Distress Thermometer for Caregivers 
[42]: grief, worry, and stigma. For the parenting problem 
domain, we used the items of the older children and sup-
plemented them with two items from the younger chil-
dren (the sleeping of the child and feeling connected to 
the child). The additional questions section was removed.

In the current study, reliability analyses showed very 
good internal consistency for the total problem score 
(39 items, Cronbach’s α = 0.91). The problem domains 
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physical (7 items), cognitive (2 items), and emotional 
problems (12 items) reached satisfactory to good internal 
consistency (Cronbach’s α = 0.72, 0.72, 0.82, respectively), 
while the domains practical (7 items), social/family (4 
items) and parenting problems (7 items) reached accept-
able Cronbach’s α values of 0.58, 0.61, 0.65, respectively.

Psychosocial information needs of caregivers
Caregivers were asked about their present information 
needs regarding psychosocial issues that we compiled 
based on a qualitative pre-analysis of semi-structured tel-
ephone interviews with 10 relatives of children with RDs 
and eight experts in the field [for details see Additional 
file 1]. We used a total of 43 items to measure informa-
tion needs in the following domains: navigating the 
health care system (17 items), psychosocial strain in the 
family (11 items), strengthen yourself to be strong for oth-
ers (8 items) and further support offerings (7 items). One 
example item is: “Information about how I can cope with 
my feelings after the diagnosis”. See [Additional file 2] for 
the original German version and [Additional file  3] for 
a list of all items. The response format was a five-point 
Likert scale with options ranging from no information 
needed (1) to in-depth information needed (5). For each 
information domain and the overall information need, 
a transformed sum score ranging from 0 to 100 can be 
calculated from the raw sum scores, with higher values 
indicating a higher information need. Average ratings for 
individual items represent item scores.

In the current study, reliability analyses showed very 
good internal consistency for the overall psychosocial 
information need scale (43 items, Cronbach’s α = 0.95) as 
well as good internal consistencies for the subscales on 
the domain level, with Cronbach’s α = 0.90; 0.89; 0.90; 
0.84 for the respective subscales as listed above.

To assess the provision of psychoeducational internet 
offerings for the caregivers, they were additionally asked 
whether they knew of helpful web pages on psychosocial 
burdens (yes/no).

Health‑related quality of life of children with RDs
The HRQoL of children was assessed by the German 
proxy-report short-form of the DISABKIDS Chronic 
Generic Measure–the DCGM-12-p [43–45]. The DIS-
ABKIDS Group Europe specifically developed the DIS-
ABKIDS measures to assess the HRQoL of children 
and adolescents with chronic conditions. The measures 
have shown good psychometric properties [43, 44]. The 
DCGM-12 consists of 10–12 Likert-scaled items evenly 
assigned to mental (independence; emotion), social 
(inclusion; exclusion), and physical domains (limitation; 
treatment–only if medication intake was affirmed before-
hand) relevant to HRQoL (e.g., “Is your child unhappy 

because of their illness”). The frequency of the behav-
iors or feelings asked about is rated from never (1), rarely 
(2), quite often (3), very often (4) to always (5), based on 
the last four weeks. The DCGM-12 holds a one-dimen-
sional factor structure so that a transformed composite 
score from all items (range 0–100) represents the overall 
caregiver-reported HRQoL of the children, with higher 
scores indicating higher HRQoL. Based on a recommen-
dation by Muehlan [44], we additionally report a second 
total score consisting of the first 10 items (without medi-
cation; DCGM-10). As comprehensibility for children 
was not a necessity, we administered the DCGM-12-p to 
all caregivers of children older than 4, rather than using 
the smiley version for caregivers of children between 
4 and 7  years, to ensure the comparability of the data. 
We used the DISABKIDS field study sample (children 
and adolescents with a chronic condition, parent-proxy 
report) as a reference [43, 44]. A general cut-off score 
to differentiate low from high HRQoL does not exist. 
Instead, low caregiver-reported HRQoL was determined 
by an individual T-score < 40 (1 SD below the mean) on 
the standard deviation scale of the DISABKIDS field 
study sample [43]. In the current study, reliability analy-
ses showed good internal consistency for the DCGM-
12 score (Cronbach’s α = 0.86) as well as the DCGM-10 
score (Cronbach’s α = 0.90).

Statistical analyses
Statistical analyses were carried out with SPSS 27 (IBM 
Corp., Armonk, NY). We used descriptive statistics to 
depict the psychosocial situation of the families (demo-
graphic and disease-related characteristics; distress level, 
everyday problems, and psychosocial information needs 
of the caregivers; caregiver-reported HRQoL of the chil-
dren), reported as means and standard deviations for 
continuous variables and counts and percentages for cat-
egorical variables. In the case of non-normality of con-
tinuous data, the median and interquartile range were 
additionally calculated, while the mean was retained to 
allow for comparison with previously published data.

We compared the caregiver-reported HRQoL of the 
children to the parent-reported HRQoL norm data of 
children and adolescents (8–16  years old) from sev-
eral European countries with mild, moderate, or severe 
chronic health conditions in the DISABKIDS field study 
sample [43]. Differences in mean scores were analyzed 
with multiple unpaired t-tests; or Welch tests in case of 
heterogeneous variances by using the indicated sum-
mary statistics. Due to the explorative nature of analy-
ses, no correction for the cumulation of alpha error was 
performed.

We examined the intercorrelations between the study 
variables using the appropriate correlation coefficients 
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(Pearson’s correlation for metric variables, point-bise-
rial/biserial correlation for metric and (artificial) binary 
variables; Kendall’s Tau rank correlation for metric and 
ordinary variables; Phi for binary variables; rank-biserial 
correlation estimated with Spearman’s correlation rho for 
ordinal and binary data).

For all analyses, p values < 0.05 (two-tailed tests) were 
considered statistically significant.

Results
Sociodemographic and disease‑related characteristics
Sociodemographic data and disease-related character-
istics are presented in Table 1. Of the 149 participants 
included, 65 (43.6%) completed the questionnaire dur-
ing the first COVID-19 wave in Germany (weeks 10–20 
of 2020), and 84 (56.4%) during the following interim 
phase over the summer with fewer cases (weeks 21–39 
of 2020). Data of 16 participants were missing for part 
of the demographic variables, leading to a derogated 

N = 133, whenever noted. Participants were mostly 
mothers (83.2%) caring for a total of 167 children with 
a confirmed (89.8%) or probable (10.2%) diagnosis of 
an RD. The mean age of participants was 43.1  years 
(SD = 8.83, N = 133), ranging from 16 to 67  years. All 
participants were living in Germany (N = 133), most 
were married or living in partnership (84.2%, N = 133), 
and their level of education was predominantly high 
(48.1% university degree or higher, N = 133).

On average, there were 1.12 children (SD = 0.38, 
Mdn = 1, IQR = 1–1) with an RD per family. In 59.7% 
of the families, at least one sibling without RD was liv-
ing in the household. The mean age of the children with 
RDs was 10.4  years (SD = 8.00, Mdn = 9, IQR = 4–16, 
N = 167), ranging from 0 to 47 years with a vast major-
ity being up to 21  years old (92.2%). In the 136 fami-
lies that already received a diagnosis, the average time 
since diagnosis was 7.11  years (SD = 6.93, Mdn = 4.71, 

Table 1 Sociodemographic and disease‑related characteristics of the study sample

RD Rare disease. N = 149. Caregivers were on average 43.1 years old (SD = 8.83, N = 133)
a  derogated N = 133. b Reflects the number and percentage of participants answering “yes”. c N = 167 children with RDs that were on average 10.4 years old (SD = 7.99); 
reflects the number and percentage of respective nested “yes” answers

Characteristics n %

Relation of caregiver to the child with RD

Mother 124 83.2

Father 21 14.1

Foster mother 1 0.7

Grandmother 1 0.7

Brother 2 1.3

Marital status of caregiver a

Single/divorced/widowed 21 15.8

Married/partnered 112 84.2

Highest educational level of caregiver a

Basic school qualification (usually 9 years of High School) 5 3.8

Intermediate school qualification (10 years of High School) 28 21.1

Higher education entrance qualification (12–13 years of High School) 36 27.1

University degree or higher 64 48.1

Treatment of at least one of the children with RD per family b

Outpatient treatment in the last year 133 89.3

Outpatient treatment in the last two weeks 49 32.9

Inpatient treatment in the last year 82 55.0

Inpatient treatment in the last two weeks 8 5.4

Functional impairments of the children with RD c

Physical/ motor function only 20 12.0

Mental development only 2 1.20

Social functioning only 8 4.80

Physical/ motor function plus mental development 8 4.80

Physical/ motor function plus social functioning 19 11.4

Mental development plus social functioning 13 7.80

Impairment in all three domains 59 35.3
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IQR = 2.17–11.04), ranging from 0.34to 46.7 years. On 
average, the (oldest) child in the family with an RD was 
3.99 years old (SD = 5.41, Mdn = 2.75, IQR = 0–6) when 
the family first received an RD diagnosis. A vast major-
ity of the children (91.3%) were in (in- or outpatient) 
treatment within the last year. Of the 167 children, 129 
(77.2%) suffered from functional impairment in at least 
one of the queried domains physical/motor function 
(63.5%), mental development (49.1%), social function-
ing (59.3%). In total, 18.0% were impaired in only one 
domain, 24.0% in two domains, and 35.3% in all three 
domains.

Distress of caregivers
The descriptive statistics of the DT-P (thermometer 
score, problem domain scores) are presented in Table 2. 
Clinical distress (thermometer score ≥ 4) was reported by 
89.6% of the caregivers.

The thermometer score was strongly related to the 
total problem score (r = 0.68) and to the domain scores 
of emotional (r = 0.61) and parenting problems (r = 0.52). 
The domain scores of practical (r = 0.43), physical 
(r = 0.48), social/family (r = 0.47), and cognitive problems 
(r = 0.42) were moderately correlated to the thermom-
eter score. All correlations were statistically significant 
(p’s < 0.001). Item scores (percentage of yes-answers for 
individual items) represent the proportion of caregivers 
who experienced each problem in the last week (includ-
ing today), presented in Fig. 1. The most frequent prob-
lems (> 60%) in the current sample were sleep problems, 

fatigue, being out of shape, fears, feeling tense or nerv-
ous, and worry.

Psychosocial information needs of caregivers
Figure  2 presents the average psychosocial information 
need scores of the caregivers (overall and domain-spe-
cific transformed sum scores, range 0–100). Information 
needs were highest for the domain navigating the health 
care system, followed by the domains psychosocial strain 
in the family, further support offerings, and strengthen 
yourself to be strong for others.

Descriptive statistics on item level are presented in 
Table 3 for the items with the highest ratings per domain. 
A complete list of all items including descriptive statistics 
can be found in [Additional file 3].

Overall, 34.9% of the items had mean scores above 4; 
44.2% between 3.50 and 4; 16.3% between 3 and 3.49, 
and only two of the 43 items (4.7%) reached mean scores 
below 3.

Four participants out of 140 (2.9%) affirmed knowing 
helpful webpages on the subject of psychosocial burdens, 
whereas 136 (97.1%) negated.

Health‑related quality of life of children with RDs
In total, 107 caregivers completed the short version of the 
DISABKIDS chronic generic measure (DCGM-12 proxy) 
for their oldest child with RD above the age of four years. 
Of those, 71 completed the two questions on medication. 
The mean age of the respective children was 12.7  years 
(SD = 7.71, Mdn = 10.0, IQR = 6–17), ranging from 4 to 
47  years. Average caregiver-reported HRQoL scores in 
the current sample were M = 58.7 (SD = 19.5, N = 107) 
for the DCGM-12 score (i.e., including medication items 
if applicable) and M = 57.6 (SD = 21.4, N = 107) for the 
DCGM-10 score (i.e., excluding medication items for 
all participants). Children without medication reached 
higher caregiver-reported HRQoL scores than chil-
dren with medication (M = 70.3, SD = 16.4, N = 36 vs. 
M = 52.8, SD = 18.3, N = 71), t(105) = 4.85, p < 0.001, 
d = 0.99.

The average caregiver-reported HRQoL score of the 
current sample was lower than that of the total DIS-
ABKIDS field study sample [43] (M = 74.6, SD = 17.0, 
N = 660, p < 0.001, d = 0.92), and that of the DISAB-
KIDS field study sub-samples including children and 
adolescents with moderate conditions (M = 73.8, 
SD = 15.9, N = 260, p < 0.001, d = 0.89), and mild condi-
tions (M = 77.9, SD = 16.3, N = 334, p < 0.001, d = 1.12), 
whereas the score was comparable to that of the DIS-
ABKIDS field study sub-sample of children and adoles-
cents with severe clinical conditions (M = 61.4, SD = 18.0, 
N = 66, p = 0.369, d = 0.14). The T-scores in the current 
sample, determined by the standard deviation scale of 

Table 2 Overall distress and everyday problems experienced by 
family caregivers of children with RDs

RD Rare disease. N = 136. Distress and problem scores were measured with the 
Distress Thermometer for parents (DT-P). For the thermometer score, higher 
scores = more distress. Problem domain scores represent the average number 
of problems in the respective problem list domain that caregivers experienced 
in the last week including today (yes-answers per participant). Please note that 
mean problem domain scores are dependent on the respective scale length
a  Reduced N = 134; median (Mdn) and interquartile range (IQR) are 
reported because the distribution of thermometer scores was left-skewed 
(skewness =  − 1.06, SE = 0.21)

M (SD) Possible range Observed range

Distress thermometer 
score (overall distress) a

6.84 (2.43) 0–10 0–10

Mdn (IQR) a 8 (5.75–8)

Total problem score 17.4 (8.51) 0–39 0–36

Practical problems 1.82 (1.30) 0–7 0–5

Physical problems 3.88 (1.97) 0–7 0–7

Family/social problems 1.54 (1.30) 0–4 0–4

Cognitive problems 0.99 (0.89) 0–2 0–2

Emotional problems 5.40 (3.16) 0–12 0–11

Parenting problems 2.60 (1.84) 0–7 0–7
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the reference sample [43], ranged from 25.0 to 63.8 (only 
children without medication) and 22.1–60.5 (only chil-
dren with medication). Overall, 49.5% of the children had 
a T-score < 40 (i.e., more than one SD below the respec-
tive reference) which was considered as low HRQoL 
(19.4% of the children without medication and 64.8% of 
the children with medication).

Exploratory analysis of the associations 
between the distress of caregivers, the health‑related 
quality of life of children with RDs, and the information 
needs of caregivers
An intercorrelation matrix including all study variables is 
presented in Table 4. The distress level of the caregivers 
was moderately to strongly associated with their overall 

psychosocial information need (r = 0.40, p < 0.001), the 
caregiver-reported HRQoL of their children with RDs 
(r =  − 0.46, p < 0.001), and physical- (rb = 0.30, p = 0.007), 
mental- (rb = 0.35, p = 0.001) and social impairments 
(rb = 0.52, p < 0.001) of their children.

Further, psychosocial information needs were moder-
ately associated with social and physical impairments of 
the children, while there was a small, however non-signif-
icant, association with mental impairment of the children 
(physical: rb = 0.32, p = 0.003; mental: rb = 0.19, p = 0.061; 
social: rb = 0.25, p = 0.018). Moreover, there was a small 
to moderate correlation between psychosocial informa-
tion needs and the caregiver-reported HRQoL of children 
with RD, although not statistically significant (r = − 0.18, 
p = 0.069).
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24.8
46.3

19.5
52.3
55.7

0 20 40 60 80 100
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Work/study

Finances/insurance
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Transport
Child care/child supervision
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67.1
39.6

26.8
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Physical problems (%)
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33.6

24.2

43.6
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Dealing with (ex)partner

Dealing with family

Dealing with friends

Interacting with your…

Family/ social problems (%)

48.3

41.6
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Memory

Cognitive problems (%)
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40.3

60.4
27.5

65.8
38.3

34.2
7.4

34.2
45.6
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17.4
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Controlling emotions
Self-confidence

Fears
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Feeling tense or nervous
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Feelings of guilt
Use of substances

Intrusive thoughts1
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Worry
Stigma

Emotional problems (%)

37.6

49.7

30.9

50.3

19.5

13.4

35.6
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Dealing with your child

Dealing with the feelings of
your child

Talking about the disease/
consequences with your child

Independence of your child
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Feeling connected with your
child

The sleep of your child
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Fig. 1 Everyday problems experienced by family caregivers of children with RDs. Note N = 136. Items are from the problem list of the Distress 
Thermometer for Parents (DT‑P). Percentages represent the proportion of caregivers that experienced the respective problem in the last week 
including today (i.e., yes‑answers per item)
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69.8 (17.4)

56.9*

69.1 (23.4)

71.2 (20.9)

75.3 (18.5)

0 20 40 60 80 100

Overall psychosocial information need

Strengthen yourself to be strong for others

Further support offers

Psychosocial strain in the family

Navigating the health care system

Average transformed sum score (SD)

Fig. 2 Overall and domain‑specific psychosocial information needs of family caregivers of children with RDs. Note RD: rare disease. N = 149. 
Psychosocial information needs were measured by 43 five‑point Likert scaled items distributed over the four displayed domains (17;11;7;8 items 
respectively from top to bottom) with answer options ranging from 1 (no information needed) to 5 (in‑depth information needed). Scores were 
combined to transformed sum scores each ranging from 0 to 100, with higher scores indicating higher information need. Error bars indicate 95% 
confidence intervals. *SD = 26.1

Table 3 Psychosocial information needs of family caregivers of children with RDs on item level

RD rare disease. N = 149. The table shows a selection (based on the highest ratings per domain) of the 43 items used to assess psychosocial information needs. Items 
were distributed over the four displayed domains (17;11;8;7 items respectively from top to bottom) with answer options ranging from 1 (no information needed) to 5 
(in-depth information needed). A complete list of the items can be found in [Additional file 3]. The median and interquartile ranges are reported in addition to average 
ratings, due to the non-normality of ratings. Some item scores are additionally reported for sub-samples, as the content assumedly only impacts these defined 
subgroups
a  number (percentage) of ‘4’ or ‘5’ ratings for the respective item. b only caregivers with children without a confirmed diagnosis, N = 13. c only caregivers with healthy 
siblings in the household, N = 89

M (SD) n (%) 4/5a Mdn (IQR)

Navigating the health care system

Information about benefits within the framework of the “federal participation act” [Bundesteilhabegesetz] 4.48 (1.00) 125 (83.9) 5 (4–5)

Information about special rehabilitation measures (e.g., parent–child measures, rehabilitation measures specifi‑
cally for children with disabilities)

4.49 (0.91) 131 (87.9) 5 (4–5)

Information about support options without a confirmed diagnosis (e.g., contact points for children with unclear 
diagnoses)

3.23 (1.61)
4.77 (0.60) b

73 (49.0)
12 (92.3) b

3 (1–5)
5 (5–5) b

Psychosocial (i.e., mental, emotional, social) strain in the family

Information about how I can cope with emotional strains (e.g., fear, sadness, anger, loneliness) in connection 
with the disease of the child

4.11 (1.04) 114 (76.5) 4 (4–5)

Information about possible emotional reactions of siblings due to the disease of the child (e.g., fear, sadness, 
anger, loneliness)

3.90 (1.44)
4.45 (0.94) c

106 (71.1)
77 (86.5) c

5 (3–5)
5 (4–5) c

Information about how to support the social inclusion of the child 4.07 (1.08) 106 (71.1) 4 (3–5)

Strengthen yourself to be strong for others

Information about how I can prevent mental illness 3.42 (1.31) 76 (51.0) 4 (2–5)

Information about how I can strengthen siblings 3.67 (1.50)
4.25 (1.00) c

100 (67.1)
77 (86.5) c

4 (3–5)
4 (4–5) c

Information about how I can combine work and caring for the child 3.57 (1.48) 87 (58.4) 4 (2.5–5)

Further support offerings

Information about support options in everyday life 4.07 (1.16) 110 (73.8) 4 (3–5)

Information about regular care options for the child 3.83 (1.33) 96 (64.4) 4 (3–5)

Information about local points of contact 3.85 (1.32) 96 (64.4) 4 (3–5)
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Discussion
The psychosocial situation of family caregivers of chil-
dren with RDs is severely strained, even more so in times 
of the COVID-19 pandemic. The current study found 
high distress levels among family caregivers, their mani-
fold psychosocial information needs, and impaired car-
egiver-reported HRQoL in children with RDs.

Distress levels were remarkably high among the cur-
rent sample of family caregivers of children with RDs. 
Clinical distress was reported by almost 90% of the car-
egivers. Notably, the mean distress score of the caregiv-
ers was well above the cut-off for clinical distress set by 
the authors of the original DT-P, highlighting the clinical 
relevance in this sample. Furthermore, caregivers expe-
rienced numerous problems in the domains of practical, 
physical, social/family, cognitive, emotional, and parent-
ing issues, providing insights regarding the sources of 
distress. While all problem domain scores significantly 
correlated with overall distress, cognitive and practi-
cal problems showed the weakest and emotional prob-
lems the highest correlation, revealing possible targets 
for interventions. The majority of participants suffered 
from sleep problems, fatigue, being out of shape, weight 
problems, fears, feeling tense or nervous, worry, as well 
as problems regarding work/study, childcare/child super-
vision and the independence of their child, problems 
regarding leisure activities/relaxing, and keeping emo-
tions under control.

The current findings are consistent with pre-pandemic 
studies demonstrating the immense burden and com-
promised psychosocial health of caregivers of children 
with chronic illnesses [46], and particularly in caregiv-
ers of children with RDs [12, 47, 48]. Given the negative 
impact of the COVID-19 pandemic on the mental health 
and well-being of children and their families in the gen-
eral population [21, 22], it was reasonable to assume that 
the pandemic would particularly affect caregivers of chil-
dren with RDs who were already highly strained before 
the pandemic. The assumption is further supported by 
findings of a significantly lower quality of life and signifi-
cantly higher impairment in mental health in parents of 
children with a congenital RD compared to healthy con-
trols and norm data in times of the early COVID-19 pan-
demic [28].

Family caregivers of children with RDs reported wide-
ranging psychosocial information needs regarding the 
navigation through the health care system (e.g., finan-
cial aids related to the disease of the child), psychosocial 
strains in the family (e.g., coping with emotional strain), 
further support offerings (e.g., support options for every-
day life), and the strengthening of oneself and the fam-
ily system (e.g., strengthening of siblings). These findings 
suggest that the current provision of information by 

professionals or existing websites is perceived as inad-
equate by families and underscore the importance of 
additional support services. The current psychosocial 
information needs are consistent with previous studies 
that highlighted the need for more information about 
psychosocial support options and sociolegal coun-
seling among family caregivers of children with RDs 
before the COVID-19 pandemic [6–8, 16–18, 49]. Since 
many of the pre-pandemic psychosocial counseling and 
care services were not available during the COVID-19 
restrictions in Germany or were not used due to risk of 
infection, it can be assumed that psychosocial informa-
tion needs increased even further during the course of 
the pandemic.

Most participants (136 of 140 participants, 97.1%) 
reported no helpful web pages devoted to psychosocial 
burdens, which is also consistent with the underrepre-
sentation of psychosocial topics on specific RD informa-
tion websites [18]. Other studies report that parents of 
children with RDs regularly use the internet as a source 
of information [17, 50] and that internet-sourced infor-
mation was found to have a significant empowering effect 
on the parents [50]. These findings, along with the high 
demand for psychosocial information revealed by the 
current results, suggest that more informational websites 
on psychosocial matters are urgently needed. However, 
other possible explanations for this extremely high pro-
portion should also be considered. It is possible that par-
ticipants had difficulties assigning which topics belonged 
to “psychosocial burdens” and were therefore unable to 
name any specific websites. Moreover, caregivers may 
primarily search for specific topics via search engines 
and may not recall individual pages in their search his-
tory. Another possible explanation could be that caregiv-
ers tend to search more for practical information such 
as health and long-term care insurance benefits while 
neglecting their own psychosocial needs as they do not 
consider the internet to be useful for  self-care-related 
purposes. Qualitative studies using interviews are  war-
ranted to investigate the role of online information in the 
care of families of children with RDs.

Almost half of the children with RDs over the age 
of four had an impaired HRQoL, as reported by their 
caregivers. The caregiver-reported HRQoL of the chil-
dren with RDs was comparable to the parent-reported 
HRQoL of children with severe chronic diseases but 
substantially lower than that of children with mild to 
moderate chronic diseases [43]. However, it should be 
noted that the reference sample was not matched by 
age or gender, and no reference data for children under 
the age of 8 years exist for the measure. Because the age 
of the children in the current sample was not associ-
ated with caregiver-reported HRQoL scores, and norm 
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differentiation is only recommended for background 
factors associated with the outcome variable, this can 
be considered appropriate [51]. Previous research indi-
cates that the HRQoL of children with RDs was already 
impaired before the pandemic [52, 53] and that the 
quality of life of children generally decreased during the 
pandemic [21]. Therefore, it seems likely that the pre-
sent finding is a combination of pre-pandemic impair-
ment in HRQoL and additional impairment due to the 
pandemic. Note that the current data were collected at 
the onset of the pandemic and may not reflect its full 
impact on the HRQoL of children with RDs.

The distress level of the caregivers was positively asso-
ciated with their overall psychosocial information need 
and negatively associated with the caregiver-reported 
HRQoL of the children with RDs, whereas psychoso-
cial information needs and caregiver-reported HRQoL 
of the children were not found to be correlated. To our 
knowledge, no previous study has examined a direct 
relationship between distress levels and psychoso-
cial information needs in family caregivers of children 
with RDs–although an existing relationship provides 
an interesting starting point for psychosocial support 
services in the form of information offers. The HRQoL 
of children with RDs appears to play an important role 
in caregiver burden, which is in line with previous 
research that has identified emotional and behavioral 
problems in children as important determinants of car-
egiver burden [12]. This also broadly fits with previous 
findings that the physical, emotional, social, and school 
functioning of children with RDs were associated with 
parental life satisfaction [52]. Altogether, the results 
presented also correspond well with previous research 
and theoretical frameworks on related constructs–for 
example, caregiver needs and models of stress, quality 
of life, or coping with stress [1, 9, 19, 54–58].

Research in times of the COVID-19 pandemic was pri-
marily concerned with families of healthy children [21, 
59], or children with disabilities in general [25], whereas 
little consideration was given so far to the psychoso-
cial situation and needs of families with children with 
RDs [28]. However, the uncertainty about the impact of 
COVID-19 was even more threatening to people with 
chronic or pre-existing diseases and especially RDs [26, 
27]. Furthermore, the German COVID-19 restrictions 
during the study period concerned particularly sensitive 
areas of life, including the closure of school and daycare, 
the cancellation of leisure activities, contact restric-
tions, restrictive visitation policies in medical facilities, 
and limited access to social support, which particularly 
affected individuals who needed special support and 
therapies. These pandemic-specific stressors, which 

added to pre-pandemic stressors, should be taken into 
account when interpreting the situation of the families.

The current results should be interpreted in light of the 
exploratory nature of the study and should be understood 
as a general inventory of the psychosocial situation of 
the families during the early COVID-19 pandemic. Even 
though the present research delivers interesting starting 
points for further support offerings, it is limited to pro-
viding a snapshot of the situation of family caregivers of 
children with RDs during the first year of the COVID-19 
pandemic. Furthermore, the cross-sectional study design 
does not allow making inferences about causality, as the 
temporal link between the outcome and the exposure 
cannot be determined. More research with experimen-
tal or at least longitudinal study designs and setting up 
structural equation models or directed acyclic graphs 
[60] are needed to further investigate the nature of the 
discovered links. Moreover, embedding the presented 
results into theoretical frameworks on stress and needs 
in caregivers of children with disabilities (e.g., Perry’s 
stress framework for parents of children with disabilities 
[58]) would be desirable.

Analogous to the depression-distortion hypothesis [61, 
62], the distress level of the caregivers may have biased 
their assessment of the HRQoL of their children [30, 31], 
which may have distorted the magnitude of the true asso-
ciation. However, cognitive biases are typical for people 
with confirmed depression, and a distinction should be 
made here from the present sample, in which no con-
firmed diagnoses but only elevated distress levels were 
found. Furthermore, not the psychopathology of the chil-
dren, but their HRQoL was rated by the caregivers, and 
the “proxy problem” in HRQoL ratings may be smaller 
than previously assumed [63].

Some limitations regarding the representativeness 
of the sample restrict the generalizability of the results. 
First, the sample size is rather small considering the large 
population size in Germany. Nonetheless, smaller sam-
ples are relatively common in the field of RDs, and the 
current sample size is comparatively decent for a sample 
of family caregivers of children with RDs. Furthermore, 
it is plausible that mainly people who are involved in 
self-help or are otherwise proactive were reached. Nota-
bly, participants in the current study mostly included 
individuals with a high level of education. In addition, 
fathers caring for a child with RD were heavily under-
represented in the current sample, whose experiences 
and needs might differ from those of mothers–a prob-
lem that is quite prevalent in similar studies [64]. Future 
studies should include a more diverse field of partici-
pants–including children with RDs if possible–by acquir-
ing through primary care providers or centers for RDs. 
In addition, the current results may not be generalizable 
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to other countries with different health care or support 
systems. However, the consistency of the current results 
with those of previous studies from different countries 
suggests that the findings may be broadly applicable to 
other countries.

Practical implications
The current study should raise awareness of the unmet 
psychosocial care needs of family caregivers of children 
with RDs and their heavily strained situation among 
practitioners and policymakers, particularly during 
the COVID-19 pandemic. Collectively, the presented 
results suggest that there is an acute need for action to 
ensure sufficient psychosocial care for family caregivers 
of children with RDs. Importantly, the COVID-19 pan-
demic should not compromise the psychosocial care for 
the families. More pre- and intervention options for the 
families are needed and psychosocial supports should be 
offered to all families in the diagnosis of an RD of their 
child, while health care professionals should be aware of 
the high prevalence of clinical distress among caregivers. 
Comprehensive care programs should be complemented 
by low-threshold offerings that can be integrated into the 
daily lives of those affected. As an example, the CARE-
FAM-NET project, which is currently being evaluated, 
may take an important step towards improving access to 
psychosocial services in Germany and serve as a model 
for other countries [35].

Our findings underscore the importance of psycho-
social information for caregivers. Psychosocial infor-
mation and support options should become part of the 
standard medical care that is automatically provided 
when a child is diagnosed or suspected of having an 
RD. The existing guideline in Germany on psychosocial 
care in pediatric oncology [65] could serve as a basis for 
the development of a similar guideline for RDs. In addi-
tion, the wide reach of (umbrella) patient organizations 
for RDs (e.g., ACHSE for Germany, NORD for the USA) 
should be leveraged to disseminate existing informa-
tion services among families with children with RDs. A 
feasible avenue is to provide a modular website–such as 
the CARE-FAM-NET website [66], which we built for 
families with children with RDs using the current find-
ings on psychosocial information needs. Any such web-
site can cover different topics that are of relevance for 
the families and can be accessed individually depend-
ing on acute need. Furthermore, existing websites that 
provide medical information to families with children 
with RDs should be used to also provide psychosocial 
information, for example, by linking to quality-checked 
websites with psychosocial information. Finally, psy-
chosocial care for family caregivers of children with 
RDs should be given greater focus within existing 

international collaboration projects, as multinational 
programs can have a great impact and significantly 
advance the dissemination of scientific knowledge. The 
existing European Reference Networks for RDs (ERNs) 
could, for example, develop a guide for health care pro-
fessionals on the psychosocial needs of families affected 
by RDs alongside better access to psychosocial care to 
promote resilience.

Conclusions
The psychosocial situation of families living with chil-
dren with RDs during the early COVID-19 pandemic was 
characterized by high caregiver distress, unmet psycho-
social information needs, and impaired HRQoL in their 
children with RDs. Health care professionals need to be 
alert to the high distress among caregivers of children 
with RDs throughout and after the COVID-19 pandemic. 
For family-centered psychosocial support services to be 
integrated into standard care, future studies are war-
ranted to investigate the possible effect of providing psy-
chosocial support and information on distress levels in 
caregivers of children with RDs.
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